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PREFACE. 



Mathematics fob Common Schools is a one-book arithmetic in three 
parts. Part I. contains those portions of arithmetic needed by all pupils 
of the common schools : addition, subtraction, multiplication, and division 
of whole numbers ; simple fractions ; and the most commonly used denomi- 
nations of compound numbers. 

Part II., intended for pupils of the fifth and sixth school years, gives a 
sufficiently full treatment of common and decimal fractions, and of com- 
pound numbers, and takes up the simpler and more practical parts of per- 
centage and interest. 

Part III. completes the ordinary grammar-school course in arithmetic, 
and contains, besides, two chapters on algebraic equations and one on 
elementary constructive geometry, with applications. The first algebra 
chapter should be taken up with the seventh year's work in percentage 
and interest. The remaining one. Chapter XV., may be profitably studied 
where there is time to continue this subject. Although placed at the end 
of the book, it is intended that suitable portions of the geometry work of 
Chapter XVI. be taught from time to time during the last two years of the 
grammar school. 

The special features of the work are its division of the arithmetical 
portion into half-yearly chapters, instead of the ordinary arrangement by 
topics ; the omission, as far as possible, of rules and definitions ; the very 
great number and variety of the examples ; the use of the equation in the 
solution of arithmetical problems, especially in those of percentage and 
interest ; and the introduction of the elements of algebra and geometry. 

iii 



iv PREFACE. 

Believing that there is some foundation for the complaints frequently 
made by business men and high-school teachers that grammar-school gradu- 
ates are too often slow and inaccurate in ordinary computations, the author 
has furnished throughout the entire work systematic drills and reviews in 
the addition, subtraction, multiplication, and division of ordinary numbers 
and of fractions. 

In this endeavor to enrich the grammar-school course in mathematics, 
the attempt has not been made to shorten it so much as some may desire. 
The intelligent teacher can and should do the remainder for himself, by 
rigorously omitting all such topics as he finds unnecessary. 

J. H. W. 
Beooklyn, N.Y., June, 1896. 
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(Book 2.) 



CHAPTER X. 

ALOEBBAIO EQUATIOKS. 

ONE UNKNOWN QUANTITY. 

848. Oral Exercises. 

1. What number increased by 12 equals 16? 

2. 9 added to a number equals 14. Find the number. 

3. What number diminished by 7 equals 8? 

4. 18 diminished by what number has 10 for remainder? 

5. Eight times what number equals 64? 

6. What number multiplied by 9 gives 63 for product? 

7. Three times a certain number added to twice the same 
number equals 40. What is the number ? 

8. 36 is equal to 10 times what number added to 8 times the 
same number? 

849. Sight Exercises. 
Give values of x, y, z, etc. : 

1. ?+12 = 16 4. 18-? = 10 

2. 9 + ? = 14 5. 8a: = 64 

3. ?_-7 = 8 6. 9y = 63 

369 



370 ARITHMETIC. 

7. Sx + 2x = 4:0 12. 10y + 8y-4y = 42 

8. 102 + 82 = 36 13. 2a: + 4a: = 52-12 

9. 4t; — 3t; = 72 14. 3z + 4z = 30 — 9 

10. llw-2w = 27 15. 12y-5y = 25 + 10 

11. 3a;-2a; + 5a: = 54 16. 6w + 6w = ie + 8 

850. Slate Problems. 

1. A horse and a wagon cost together $600. What is the 
price of each, if the wagon costs twice as much as the horse? 

Let X = cost of horse ; 

then 2x=^ cost of wagon. 

Cost of both = 20? + « = 600 

307 = 600 
aj = 200 
2a;»400 
Ans. Cost of horse, $200 ; of wagon, $400 

2. Divide 100 into two parts, one of whiob shall be four times 
as large as the other. 

Let X = one part ; 

then 4 a; = the other. 

a; + 4 a; = 100. 

3. $18,000 is divided among three children, the second of 

whom receives twice as much as the first, and the third of whom 

receives six times as much as the first Bequired the share of 

each. 

«, 2a;, 6a;. 

4. In a class of 54 pupils, there are twice as many boys as 
girls. How many are there of each? 

5. The sum of two numbers is 78. One is five times as large 
as the other. What are the numbers? 

6. 156 is equal to seven times a number added to five times 
the same number. Find the number. 
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7. The difference between three times a certain number and 
nine times the same number is 66. What is the number ? 

8. $27,000 is divided among three children, the second of 
whom receives twice as much as the first, and the third of whom 
receives three times as much as the second. What is the share 
of each ? 

9. The sum of two numbers is 72, and the greater is 5 times 
the other. What are the numbers ? 

10. John, Henry, and James have 54 marbles. Henry has 
twice as many as John, and James has as many as the other 
two. How many has each ? 

11. The sum of the ages of mother and daughter is 42 years. 
What is the age of each, if the mother's age is six times that of 
her daughter ? 

12. A man paid $96 for an equal number of hats and coats, 
paying $2 apiece for the former and $10 apiece for the latter. 
How many of each did he buy ? 

13. Divide 41 into four parts, the first being twice the second, 

the second three times the third, and the third four times the 

fourth. 

(Let X =» the fourth.) 

14. The sum of three numbers is 180. The first is double the 
second, and the third is three times as large as the sum of the 
other two. What are the numbers ? 

15. Mr. Smith paid 81 cents for sugar and flour, the same 
quantity of each. For the sugar he gave 5^ per pound, and for 
the flour 4^ per pound. How many pounds of each did he buy ? 

16. The length of a rectangular field is 24 rods, its breadth is 
X rods, its area is 456 square rods. Find the value of x, 

17. It takes 340 feet of fence to enclose a square lot. What 
are the dimensions of the lot ? 
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18. Mrs. B. divides $ 120 between her son and her daughter. 
She gives the latter twice as much as she gives the former. 
What is the share of each? 

19. The earnings of a man and his son during January 
amounted to $175, both having worked the same number of 
days. The father's wa^res were $4 per day, and the son's wages 
were $3 per day. How many days did they work? 

20. The sum of $240 is divided among four children, two 
boys and two girls. Find the share of each, if each girl's share 
is double that of each boy. 

21. A man worked twice as many days as his son. Their 
combined earnings amounted to $165. Find the number of days 
each worked, if the father earned $4 per day and the son three- 
fourths as much per day. 

22. A boy's bank contains 78^ in dimes, nickels, and cents. 
There are twice as many nickels as there are dimes, and three 
times as many cents as there are nickels. How many are there 
of each? 

23. I paid 75 f more for a roll of 15-cent ribbon than I did 
for a roll of 12-cent ribbon of the same length. How many 
yards did each roll contain? 

24. A rectangular field whose length is four times its breadth 
requires 250 rods of fence to enclose it. What are the dimensions 
of the field ? (Make diagram.) 

25. A girl paid 60 cents for a speller and a reader, the cost 
of the former being one-third that of the latter. Find the cost 
of each. 

26. The sum of two numbers is 72, and the smaller is one- 
fifth of the other. What are the numbers ? 

27. Mary, Susan, and Jane have 54 hickory nuts. Susan has 
one-half as many as Mary, and Jane has as many as the other 
two. How many has each ? 
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CLEARING OF FRACTIONS. 

851. Oral Exercises. 

1. One-fifth of a number is 4. What is the number? 

2. -J- of a number is 8. What is \ of the number? 

3. J of a number is 12. What is the number ? 

4. J of a number is 10. What is f of the number? 

5. If f of a number is 30, what is the number ? 

6. One-half a number added to \ of the same number equals 
what fraction of the number ? 

7. One-half a number added to \ of the same number equals 
30. What is the number ? 

8. One-third of a number -f one-sixth of the number = what 
fraction of the number ? 

9. One-third of a number added to \ of the number = what 
fraction of the number ? 

10. 4a;-f-ia: = what fraction of a:? 1+? = ? 

852. When z = 32, find the value of three-fourths of x ; 
Sx 

4 

3a: 
When —y{Zx divided by 4) = 24, what is the value of 

3ar? Of a;? 

Find the value of y, when ^ = 12. Of 2y, when -^ = 24. 

3 3 

Given the equation -— = 20 ; by what whole number can we 

multiply the first member to get rid of the fraction ? If we mul- 
tiply one member of an equation by any number, what must we 
do to the second member in order to preserve the equality ? 
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853. Sight Eztroises. 
Givt values of ar, y, 2, etc. : 



1. 


1=^ 


6. 


2^4 


9. 


H-« 


2. 


f=« 


6. 


- + --6 


10. 


w 2w 32 
3 3 


3. 


I-' 


7. 


3 6 


11. 


M=» 


4. 


^,"-21 

4 


8. 


" + ' 7 
3^4 


12. 


i+t-' 



851. Slate EzeroiseB. 

Find the value of the unknown quantity (a:). 

In each of the following equations, multiply both members by the least 
common denominator of the fractions. 

1. 1+1+1=26 

Multiplying by 12, we have 6aj + 4aj + 3aj — 312 

2. 2: + - + 5 = 44 

^2 3 

Multiply by 6. 6a; + 3aj + 2aj = 264 

3. 1+1=35 9. ^-^=48 15. 2ar + ^=33 

4. 5+E=49 10. a; -^=156 16. ic+^ = 24 
3 4 40 5 

5. 5+^=28 11. ^ = 27 17. ^-^ = 81 
2^ 3 2 100 60 

6. ix + ^x = 92 12. 1^0; = 27 18. 3^a:-2|a; = 45 

7. £^+§£=102 13. ^^=22 19. §£-^=136 

3 4 4 3 5 

8. 2Ja;=115 14. 2fa; = 44 20. 3|a; = 116 
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21. £ + f + f»39 24. ^ + ^-5=.62 
2 3 4 9 3 2 

22. a;-|~|=37 25. rr-^=80 

2 3 4 

23. 1^-2^ + ^ = 239 26. a: + 2a; + ^ = 24 

855. Slate Problems. 

1. The sum of two numbers is 90, and the smaller number is 
one-fifth of the larger one. What are the numbers? 

(« + |-90.) 

2. Divide 100 into two parts, one of which shall be 2J times 
the other. 

3. After losing \ of his money, a man has $714. How many 
dollars had he at first? 

(«-!=. 714.) 

4. A horse was sold for $240, the seller thereby gaining one- 
third of what he originally paid for it. How much did he pay 
for it? 
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5. One-half of a number added to one-fourth of the same 
number equals 66f . What is the number? 

6. The difference between f of a number and J of the same 
number is 15. Find the number. 

7. One number is f of another. Their sum is 55. What 
are the numbers? 

8. Find a fraction equivalent to ^, the sum of its numerator 
and its denominator being 60. 

(Let 7 a; = numerator and 8 a: = denominator.) 

9. Find a fraction equivalent to ^, the difference between ita 
numerator and its denominator being 24. 
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10. The sum of two numbers is 480, and the quotient obtained 
by dividing the greater by the less is 7. What are the numbers? 

11. Find two numbers whose difference is 522 and whose 
quotient is 30. 

12. A boy buys apples at 2^, pears at 3^, and oranges at 4^, 
the same number of each. How many off each does he buy, if 
he pays 81^ for all? 

13. A girl bought 70 cents' worth of peaches and plump 
She paid 3^ each for the peaches and 2^ each for the plums, 
buying four times as many of the former as of the latter. How 
many of each did she buy? . 

14. $1,500 is divided among three persons, the second of 
whom receives three times as much as the first, and the third 
three and one-half times as much as the first. Find the share 
of each. 

15. A farmer paid for a cow three-sevenths as much as he 
paid for a horse. How much did he pay for each, if the latter 
cost $80 more than the former? 

16. Three times a man's money increased by two-thirds of his 
money is equal to $ 1,100. How much money has he? 

17. After. giving away f of his marbles and losing -J of them, 
Joseph has 24 left. How many had he at first? 

18. Bought a coat, a hat, and an umbrella for $15, paying 
for the hat 1^ times as much as for the umbrella, and for the 
coat 3-| times as much as for the hat. Find the price of each. 

19. A merchant purchased two pieces of cloth for $240, pay- 
ing for one piece twice as much per yard as for the other. The 
former contains 36 yards and the latter 48 yards. How much 
does he pay per yard for each ? 

20. A farmer sold 4 times as many cows as horses, receiving 
for all $840, at the rate of $40 for a cow and $120 for a horse. 
How many of each did he sell ? 
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TRANSPOSING. 

856. Sight Exeroises. 

Give values of a:, y, 2, etc. : 

1. a:+15 = 21 7. 3y + 6 = 15 

2. 2y+15 = 21 8. 7y-13 = 15 

3. 2-7 = 21 9. 9y+13 = 58 

4. 4w;-7 = 21 10. 3y-10 = 56 

6. 1+3 = 8 11. ^+1 = 7 

6. ^-3 = 12 12. ^-1 = 11 

2 5 

857. If a; + 15 = 21, a; = 21 -what? 
When 2: — 7 = 21, a? = 21 + what ? 

If in the equation 2 a; +15 = 21, we take away 15 from the 
first member, what must we do to the second member to preserve 
the equality ? 

By transposing we mean bringing the unknown quantities 
(a;, y, 2, etc.) to one side of the equation, and the known quan- 
tities to the other. 

Note. — In bringing a quantity from one side of the equation to the other 
the sign of the quantity is changed. 

858. Slate Exeroises. 

Find values of the unknown quantities. 

Note. — Clear of fractions when necessary ; then transpose. 

1. a: + 37 = 56 5. ar + 3a;=25+ll 

2. 4a:-5 = 83 6. 5a; = a; + 40 

8. 3a: — 43 = 98 7. 3a? — 20 = a:-8 

4. 7a?+13 = ll] 8. 12-3a: = 45-4ar 
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9. 3a;-6 = 48 + ar 

10. 3ar + 6 = 9-2a: + 12 

11. 2ar — 2 — 16 = ar + 10 

12. |-8 = 24 

13. 1+4-7 = 21 

•14. 1 + 1=10 + 5 



15. 7a;-6ic = 20 + a: + 4 

16. 6a;— 14 = 16+a; 

17. 2a?-ll+6a;— 60=5a:+25 

18. £ + ^-5 = 10 
2 3 
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19. 2a?-6=l6+±-± 

2 3 

20. 2a; + — -- =— +27 

5 2 4 



859. Slate Problems. 

1. The sum of three numbers is 51. The second is 5 less than 

the first, and the third is 10 less than the first. What are the 

numbers ? 

Let t » first number, 

s — 5 « Becond number, 

X — 10 » third number ; 

X + aj - 6 + « — 10 = 51. 

TiMiBposing* « + « + a; » 51 + 5 + 10, 

3x»66, 

X » 22, first number, 

X — 5 » 17, second number, 

s — 10 => 12, third number. 

2. Add 45 to four times a number, and jtqu will have seven 
times that number. What is the number ? 

(7a: = 45 + 4a;.) 

3. Nine times a number less 27 equals six times the number. 
Find the number. 

4. Two boys have together 48 marbles. One has 18 more 
than the other. How many has each? 

(a?, X + 18.) 
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6. The length of a rectangular lot ifi 75 feet more than the 
breadth. The distance around it is 250 feet. What are ita 
dimensions? 

6. A piece of land containing 86 acres is to be divided into 
two fields, one of which shall be 8 acres larger than the other. 
How many acres in each field? 

7. At a certain election 2,436 votes were cast for two can- 
didates, the successful one receiving 318 more votes than his 
opponent. How many votes did each receive? 

8. A man, being asked his age, replied that if he were half 
as old again and 7 years more he would be 100. What was his 
age? 

9. The sum of two numbers is 96, and their difference is 72. 
Find the numbers. 

(Let X » less, a; + 72 » greater.) 

10. After paying J and \ of my debts, I still owe $45. How 
much did I owe originally? 

11. Divide 45 into two parts, one of which shall be 6 less 
than twice the other. 

12. William has $5 more than John, and three times William's 
money added to five times John's would be $ 103. How many 
dollars has each? 

13. I bought 3 cows and 4 horses for $635, paying $80 apiece 
less for the cows than for the horses. How many dollars apiece 
did I pay for each? 

14. Mary has a dollar in dimes and five-cent pieces. She 
has 11 more of the latter than of the former. Find the number 
of pieces of each denomination. 

15. Divide 100 into two parts whose difference shall ba48. 

16. In a class of 54 pupils, the girls outnumber the boys by 
12. How many are there of each? 
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17. $18,000 is divided among three children, the second of 
whom receives $2,400 more than the first, and the third of whom 
receives $2,400 more than the second. Find the share of each. 

18. The greater of two numbers is 11 more than 3 times the 
less. Their difference is 33. What are the numbers? 

19. A boy spent a dollar for postal cards, 2-cent stamps, and 
5-cent stamps. He bought 15 more 2-cent stamps than 5-cent 
stamps, and 15 more postal cards than 2-cent stamps. How 
many of each did he buy? 

20. A farmer has 88 head of stock — horses, cows, and sheep. 
He has 17 more cows than horses, and the number of sheep is 22 
greater than that of the cows and horses together. How many 
are there of each? 



CHAPTEE XI. 

PEEOEITTAGE. — IKTEEEST. — DISOOUITT. — BUETAOES AITO 

VOLUMES. 

PERCENTAGE. 

860. Preliminary Exercises. 

Per cent means hundredths. Seven per cent means seven 
hundredths, yj^, or .07. It is written 7%. 

How many hundredths of a number is its half? J = how 
many hundredths? \? ^? ^? ■^? |? |? 

What per cent of a number is the half of it? J? ^? \? |? 
+ ? i? i? T^? A? A? tV? ^? A? tAf? tH? Tb? 

861. What per cent of a number is ^ of it? |? |? |? 4? 
f? I? I? i? A? A? A? A? A? A? A? A? 
A? A? A? A? A? T»ir? 



1 per cent of a number is equal to what fraction of it? 
2%? 8%? 4%? 5%? 6%? 7%? 8%? 9%? 10%? 12%? 
15%? 20%? 25%? 30%? 36%? 40%? 50%? 60%? 
75%? 80%? 90%? 

863. What fractions are equal to the following : 

12^%? 16f%? 88J%? 87}%? 6i%? 6f%? 3}%? 
62}%? 661% ? 87}%? }%? }%? 2}%? }%? 

864. 3 times a number is what per cent of it? 2} times? 1} 
times? 16} times? 4} times? 9,1^ times? 

Ml 
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86Sl Oral Exercises. 

1. Find 12^% of 1 gal. 

2. 37|%of$24 

3. 38^% of 81 cows 

4. 6% of 150 lb. 

5. 4% of 125 bu. 

6. 62J% of 1 pk. 

7. ^fo of $200 

8. 99% of 200 gal. 

9. i% of $640 
10. \% of 800 yd. 

866. Slate Exercises. 

1. Find 6f% of $95.10 

2. 12% of $37.50 
8. 33^% of $28.80 
4. t% of $1,240 
6. ^fc of $92.40 

6. 450% of $92.40 

7. 20% of $51.60 

8. 1,400% of $89.70 

9. 12^-% of $73.28 

10. 13^% of $27.60 

11. 6i% of $25.60 

12. 3J% of $47.40 

13. 5J% of $29.50 

14. 860% of $38 



11. 66|% of 66 horses 

12. 16|% of 1 yd. 

13. 81% of $300 

14. 2J-% of 80 sheep 

15. 40% of $2.50 

16. 20% of 65 rd. 

17. 10% of 15 lb. 

18. 3^% of $60 

19. i% of $ 72 

20. 1^% of $96 



15. 1% of $24 

16. 25% of $52.36 

17. 60% of $33.30 

18. 6% of $19.50 

19. 6|% of $47.40 

20. 12% of $62.50 

21. 4^% of $71.50 

22. 40% of $28.30 
.23. 160% of $39.40 

24. 84% of $ 23.75 

25. 66f % of $825 

26. 75% of $59.20 

27. 82J% of $392 

28. 93|% of $4.96 
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TO FIND THE BASE OB THE RATE. 

8ffl. Slate Problems. 

29. Find 26% of 280. 

280 is called the base, 25 is called the rate. 
Multiplying 280 by -j^, we get 70, which is called the per- 
centage; that is, 

868. Base X = Percentage, 

30. Find X per cent of 65. 

31. If a; per cent of 65 is 26, find the value of a;, 

32. Find 25% of a;. 

33. If 25 per cent of x is 42, what is the value oix? 

34. Increase a: by 20% of itself. 

36. If a: increased by 20 per cent of x equals 132, what ia the 
value of a:? 

36. Diminish x by 38^% of itself. 

37. Find the value of a?, when x diminished by 33| per cent 
of itself equals 78. 

38. Find x% of f 

39. What is the value of x, if a:% of | = 3^? 

40. Find \% of x. 

41. Find the value of x, when -1^% of ar = 23. 

42. What (x) per cent of 65 is 26? 

43. 24 is 18 per cent of what number (x)? 

44. 250% of what number (x) = 180? 

45. What number (x) increased by 25% of itself equals 85? 

46. f = what per cent of ^? 
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47. J is what per cent of f ? 

^ If A. «» Q 

7 = -TT of - ; i.e., — - — -. Clear of fractions and solve. 
4 100 5 125 4 

48. Find the interest on x dollars for 1 year at 5^%. 

49. What sum at 5^% gives a yearly interest of $44? 
60. What is 66|% of i? 

51. What per cent of 88 is 33? 

52. Find the difference between ^ of 800 and ^ per cent of 800. 

53. Find the selling price of a horse that cost $ 175 and was 
sold at 25^ profit. 

54. How much insurance does a man receive for $12.50 when 
the rate is 2^%? 

55. What is 16% of 6J? 

66. 3^ is what per cent of }? 

57. What per cent of $389.60 is $124.64? 

58. $174.04 is 95% of what sum of money? 

59. What number increased by 16% of itself equals 1,276? 

60. 984 is 133^% of what number? 

61. 1% of a number is 81. What is the number? 

_3_ofa;=l^-81. 
400 400 

62. An importer paid duties amounting to $386.75. If the 
duty was 25% of the value of the goods, what was their value? 

63. A collector deducts 2^% commission, and returns to his 
employer $745.68. How much did he collect? 

X - ^x - 745.68 ; or, a? - ^ - 745.68 ; or, ?^ = 745.68. 
100 40 40 
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64. A commission merchant receives 2^% commission for bay- 
ing grain for a customer. The cost of the grain and his commis- 
sion amount to $4,223. How much does the grain cost? 

X = cost of the grain ; ~ = commiflsion. * 

^ 40 

65. A capitalist sends a commission merchant $8,670 to invest 
in cotton and to include commission at 2%. How much does 
the commission amount to? 

66. A commission merchant receives $1,071 to invest in oats 
after deducting 2% commission. How many bushels of oats at 
30^ per bushel does he purchase? 

Should the commission merchant deduct 2% of $1,071, or 2% of the cost 
of the oats? 

67. A house is insured for f of its value at |-%. The annual 
cost (premium) is $8.40. What is the value of the house? 

Let X - value. Then ^x — ^^ — ^ 8.40. 

3 800 1200 

68. What will be the taxes on a house worth $48,000 and 
assessed at f of its value, the tax rate being $18.50 per $1,000 
of assessed value ? 

869. Oral Exercises. 

1. 3 is what part of 6 ? 

2. 3 is what decimal of 6 ? 

3. 3 is how many hundredths of 6? 

4. 3 is what per cent of 6 ? 
6. 6 is what per cent of 3 ? 

6. What number is 50% of 6? 

7. 3 is 50% of what number? 

8. 2 is what % of 100? 

9. 2 is what % of 200? 
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10. What number is 5% of 100? 

11. What <Jo of 20 is 1? 

12. 4 is what % of 200? 

13. 3 is \% of what number ? 

14. Whatpercentof9ifl20J? 

16. What number, increased by \ of itself, equals 10? 

16. What number, increased by 25% of itself, equals 20? 

17. 65 diminished by 5% of itself, equals what? 

18. Buying price $100, selling price $112.50. Gain %? 

19. Cost $80, profit 20%. Selling price ? 

20. What principal will give $30 yearly interest at 6% ? 

21. At -^ of 1%, how much will I pay for insurance on 
$10,000? 

22. If insurance costs f %, how much can I get for $60? 

23. Bought sugar at 4^ per lb. ; sold it for hi. Profit % ? 
Note. — Per cent of profit is based upon the cost. 

24. J is what % off? 

(Reduce both to a common denominator.) 

25. 1| is what % of 6|? 

PROFIT AND LOSS, 
870. Slate Problems. 
Find the profit or loss, and the selling price : 

1. Cost $1,876; gain 15%. 

2. Cost $36.75; loss 20%. 

3. Cost $1,012.50; gain 16|%. 

4. Cost $876; loss 5%. 

6. Cost $934.56; gain 12^%. 
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Find the profit or loss per cent. 

N. B. — Profit or loss per cent is based upon the cost. 

6. Cost $600; selling price $618. 

Gain or loss = x% of cost. 18 = x% of 600. 

7. Cost 1 1,203; selling price $802. 

8. Cost $86.20; selling price $73.27. 

9. Cost $908.40; selling price $1,090.08. 

10. Cost $84 ; selling price $78.75. 

11. Selling price $78.75 ; loss $5.25. . 

Gain or loss =» a;% of cost. 

12. Selling price $150; gain $25. 

13. Selling price $831.25; loss $43.75. 

14. Selling price $1,051.38; gain $116.82. 

15. Selling price $843.75 ; loss $ 168.75. 

Find the cost, and the profit or loss : 

16. Selling price $468.75; gain 25%. 

Let X » cost. 

17. Selling price $73.84; loss 20%. 

18. Selling price $ 1,646.08 ; gain 33^%. 

19. Selling price $204; loss 15%. 

20. Selling price $66.30; gain 4%. 

21. A man buys a horse for $275, and sells it at a profit of 
20 per cent. How much does he gain ? 

22. A cow is sold for $75, on which the profit is $15. What 
is the gain per cent ? 

23. A lot is sold for $960, which is 20 per cent more than it 
cost. Find the cost of the lot. 
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24. Tea that costs 32^ per pound is sold for 48^. What is 
the gain per cent ? 

25. A man buys a horse for $ 175 and sells it for $200. What 
per cent does he gain ? 

26. What per cent is lost on a horse costing $200, and sold at 
a loss of 1 25 ? 

27. What is the selling price of dress goods costing 33^^ per 
yard, on which a profit of 12^ per cent is made ? 

28. Sold a coat for $33.60, thereby losing 16 per cent. What 
was its cost ? 

29. How much did I gain on a house for which I paid $8,760, 
my profit being 2J- per cent ? 

30. A man after spending 10 per cent of his money for 
clothing, 25 per cent for board, and 30 per cent for incidentals, 
has $70 left. What did he have at first? 

31. The population of a city was 16,000 in 1880. In 1890 it 
was 22,000. What was the gain per cent in ten years ? 

(Which is the base ?) 

32. The population of a city was 30,000 in 1890, a gain of 
6,000 over the previous census. What was the increase per cent ? 

(Have the correct base.) 

33. 16 shares of bank stock, face (par) value $ 100 each, were 
sold at 2^ per cent above the face value. How much was 
received for the stock ? 

34. What will be the cost of 84 shares of stock, face (par) 
value $60 each, at 3^ per cent below par? 

35. Find the interest on $784.50, at 4 per cent, for 3 years 
7 months 15 days. 
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MEASUREMENTS. 



871. Slate Problems. 



1. A tank 18 feet long, 15 feet wide, contains 30 cubic yards. 
What is its depth in feet? 

30 X 2r 



(l8xl5xa; = 30x27; x^^^\ 
\ 18 X Jo/ 



2. The surface of the walls and the ceiling of a room 24 feet 

long and 12 feet high is 1,440 square feet. What is the width 

of the rooni? 

288 + 12a; + 288 + 12a: + 24a; = 1,440. 



cfL. 



a 



«2 


94xaq. ft. 






288iq.it. 


12saq. ft. 


288iq. ft 


12siq.ft 



Mft 



sft 



94 ft. 



sft 



3. A man owns a rectangular plot of ground 132 feet long, 
110 feet wide. He divides it into two equal parts by a fence 
running from the north-east to the south-west corner. What 
part of an acre does each piece contain ? 

Indicate operations. Cancel. 

4. How many yards of fence will be needed to enclose a 
rectangular field, 80 rods long, containing 26 acres? 

6. Make a diagram of a floor 6 yards long, 4 yards wide. 
Show how many strips of carpet, 27 inches wide^ running cross- 
wise, will be needed to carpet the room, no allowance being made 
for waste? 



390 ARITHMETIC. 

6. How many sheets of tin 6 inches by 4 inches will be 
required to cover a roof 20 feet by 30 feet, making no allowance 
for overlapping? 

7. The owner of a lot 25 feet by 100 wishes to build around 
it a tight board fence 6 feet high. How many running feet of 
fence will there be? How many square feet? 

(Draw the " development" of the fence, marking on it the dimensions.) 

8. How many boards 12 feet long, 6 inches wide, will it take 
to build such a fence? 

9. A plot of ground 300 feet by 200 feet is bought at f 181.50 
per acre. It is sold in lots 100 feet square at $ 160 each. What 
is the profit ? 

10. How many cakes of ice 4 feet long, 2 feet wide, can be cut 
from a rectangular pond 320 feet long, 160 feet wide, no allowance 
being made for waste ? (Cancel.) 

11. If the ice is 1^ feet thick, how many cubic feet of ice will 
there be? Find its weight in tons, at 57.5 pounds per cubic foot. " 

12. Give the length of a shed 15 feet high, 32 feet wide, that 
will exactly hold the ice cut from the above pond. (Cancel.) 

13. The owner of a plot of ground 640 feet long, 440 feet 
wide, cuts two streets, each 40 feet wide, through the middle of 
the plot, one running north and south, the other east and west. 
How many square feet of land had he originally? How many 
square feet has he left for building purposes? (Make diagram.) 

14. What will it cost him, at 60^ per square yard, to make 
the above streets? 

15. If the remaining ground is divided into building lots 25 
by 100, how many lots will there be ? 

16. How many square yards of plastering will be required 
for the walls and the ceiling of a room 21 feet wide, 30 feet long, 
9 feet high, deducting for 2 windows, each 6 feet by 3 feet, and 
a door 8 feet by 4^ feet ? 
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PROFIT AND LOSS. 
872. Slate Exercises. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 



Bought for $36; sold for $40. Gain per cent? 
Bought for $40 ; sold for $36. Loss per cent? 
Cost 36^; selling price 40^. Gain per cent? 
Cost $ 24 ; gain 10 % . Selling price ? 
Selling price 70^; loss 75%. Cost? 
Buying price 70^; gain 75%. Selling price? 
Cost $20 ; selling price $29. Gain % 7 
Cost $20; selling price $290. Gain %? 
Cost $20; selling price $20.90. Gain %? 
Cost $20; selling price $20.09. Gain % ? 
Selling price $ 300 ; loss $ 100. Loss % ? 
Cost $ 300 ; gain $ 100. Gain % ? 
Selling price $ 175 ; cost $ 150. Gain % ? 
Selling price $ 375 ; gain 25 % . Profit ? 
Cost $36.50; selling price $28.50. Loss % ? 
Selling price $33.95; loss 3%. Cost? 
Cost $75.50; loss 5|%. Selling price? 
Selling price $20.16; gain 5%. Cost? 
Selling price $ 64 ; profit $ 16. Gain % ? 
Cost $37.50 ; selling price $42. Gain % ? 
Selling price $26.88; loss 6f %. Loss? 
Cost $24; gain 1%. Selling price? 
Selling price $41.16; gain 5%. Cost? 
Selling price $ 29.83 ; loss 5% . Loss? 
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26. Cost|l§.50; los8 6%. Selling price? 

26. Cost $84; selling price $184. Gain %? 

27. Selling price $700; gain 250%. Cost? 

28. Cost $324.80; gain 175%. Selling price? 

29. Selling price $6.50; loss 13J%. Loss? 

30. Cost $346.50; selling price $339.57. Loss %? 

31. Selling price $17.64; loss 2%. Cost? 

32. Cost $4,613; gain 13^%. Profit? 

33. Selling price $26.69; gain 6 J%. Profit? 

34. Cost $8,766; lo8s^%. Loss? 

35. Selling price $50.00; profit $4.20. Gain %? 

36. Cost $37.50; gain $5.40. Gain %? 

37. Selling price $205.20; loss $45.90. Loss %? 

38. Cost $25.60; gain 6i%. Selling price? 

39. Selling price $17.35; loss ^%. Loss? 

40. Profit $36; gain ^%. Cost? 

41. Loss $28.17 ; loss 3^\%. Selling price? 

42. Cost $3,864.25; loss 8%. Loss? 

43. Selling price $89.37; profit $6.62. Gain %? 

44. Cost $8f; loss $f Loss %? 

45. Selling price $22.35; gain 6^^%. Cost? 

46. Profit $47.25; gain 7^%. Selling price? 

47. Loss $38.46; loss ^%. Cost? 

48. Cost $75.52; gain 3|%. Profit? 

49. Selling price $49.95; loss $4.05. Loss %? 

50. Cost $3,879; loss|%. Loss? 
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INTEREST, 

873. In calculating interest, take 30 days to a month, 12 
months to a year. 

874. Principal X ^ X Time (in years) = Interest 

Note. — Change given time to years. 

2 yr. 6 mo. -= 2^ yr. - f yr. 

1 yr. 7 mo. — 19 mo. — \\ yr. 



ii 

12 

12 ^ 
5 mo. 17 da. - 167 da. - JJJ yr. 



4 mo. 10 da. =- 4J mo. = --J yr. = Jf yr. 
1 yr. 5 mo. 15 da. = 171 ^^- " -rf 7^- = H 7^- 



875. Slate Exercises. 
Find the interest on : 

1. $750, for 21- years, at 6%. 

2. 184.75, 3^ months, at 4%. 

3. $308.25, from Oct. 1 to Oct. 21, at 5%. 

4. $464.75, 8 mo. 12 da., at 6%. 

5. $360, 33 da., at 5%. 

6. $94.43, 2 mo. 3 da., at 7%. 

7. $400, 1 yr. 1 mo. 1 da., at ^%, 

8. $720, 21 da., 7%. 

9. $1,000, 8 da., 5%. 

10. $630, from April 1, 1890, to Jan. 16, 1892, at 6%. 

1892 - 1 - 16 
1890-4- 1 

11. $394.50, 2 yr. 1 mo. 7 da., at 6%. 

12. $1,560, 3 yr. 4 mo. 9 da., at 4|%. 
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13. $960. 11 mo. 24 da., 2%. 

14. $86.40, 1 jr. 9 mo. 20 da., b%. 

15. $108.36, 4 yr. 7 mo. 10 da., 3|%. 

876. Amount = Principal + Interest 
Find the amount : 

16. $813, from April 19, 1889, to March 4. 1894, at 6%. 

17. $960, from Jan 1, 1893, to Dec. 21, 1894, at 4%. 

18. $27.84, for 3 yr. 6 mo. 9 da., at 6%. 

19. $48.90, for 17 da., at 6%. 

20. $144, for 2 yr. 5 da., at 3|%. 

21. $834.76, for 15 mo. 27 da., at 4^%. 

22. $5,760, for 1 yr. 5 mo. 29 da., at 5%. 

23. $2,346.50, for 7 yr. 13 da., at 3%. 

24. $1,892, for 3 yr. 5 mo., at 7%. 

25. $150.40, for 1 yr. 2 mo. 3 da., at 6%. 

877. Interest-bearing Demand Notes. 

26. San Fbahcisoo, Jan. 7, 1893. 
On demand, I promise to pay William Britt, or order, Seven 

Hundred Sixty-five -j^ Dollars, value received, with interest 
at 6 per cent. 
$765^. Arthus Townsend. 

How much money will be required to pay the above note, 
with interest, July 15, 1894 ? 

27. A demand note, dated Sept. 25, 1892, with interest at 
8% from date, is paid Jan. 2, 1895. How much was due, the 
face of the note being $ 750 ? 

28. Find the amount due March 4, 1894, on a note for 
$365.84, dated May 20, 1892, with interest from date at 7%. 
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29. Find the amount necessary, Oct. 16, 1896, to pay a note 
of $1,240, with interest at 6% from Aug. 15, 1892. 

30. An interest-bearing note for $87.60 is dated April 3, 
1886. How much is due on it for principal and interest Jan. 2, 
1894? BAte^%. 

878. Oral Problems. 

1. Find the interest on $300, for 1 year 7 months, at 49J>. 

1 12 per year is how much for 7 montliB ? 

2. On $60, for 33 days, at 6%. 

$3.60 for 360 days is how much for 33 days? 

3. On $120, from Jan. 1, 1893, to July 1, 1894, at 6%. 

4. How long will it take $100 to produce $15 interest at 
6%? 

6. At what rate per cent will $50 produce $6 in 2 years? 

6. What is the interest on $300, at 6%, from Feb. 1 to 
Feb. 21 ? 

7. What part of a year is 72 days ? 

8. Find the interest at 4%, for 90 days, on $150. 

9. On $240, for 36 days, at 5%. 

10. What is the ^-mount of $200, for 3 years 1 month, at 6% ? 

11. How long will it take $1 to make $1 interest at 5% ? 

12. How long will it take any sufn to double itself at 69{> ? 

13. How long will it take $ 14.90 to double itself at 4% ? 

14. At ^ per cent per month, find the interest on $90 for 16 
months. 

15. 5% per year is 1% for how many days? 

16. 4^% per year is 1% for how many days? 

17. Find the interest on $75, at 5%, for 72 days. 
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SPECIAL DRILLS. 



665- 
488- 
794- 
898- 



884. Give sums : 

425+ 99 999 + 425 

99 + 576 576 + 999 

685+ 99 999 + 685 

99 + 599 599 + 999 

Give differences : 

99 1,424 - 999 

99 1,575 - 999 

99 1,684 - 999 

99 1,598 - 999 

Give products : 

24 X 21 21 X 31 

33 X 21 32 X 31 

42 X 21 43 X 31 

51x21 31x31 

887. Give quotients : 

16 ^ .25 228 ^ 19 

18 -^ .25 234 ^ 18 

24H-.75 238 -f- 17 

36 -^ .75 336 -s- 16 



$2.63 + $6.37 
$4.56 + $2.84 
$6.49 + $3.12 
$3.58 + $5.67 



$7.00 
$6.40 
$9.61 
$8.15 



$2.63 
$3.56 
$4.49 
$5.58 



41x41 
32x41 
21x41 
42x41 



24 
36 
16 
66 



•33i 
.66| 
.661 



$5.45+ $9.99 

$9.99+ $6.73 

$12.68+ $0.99 

$0.99 + $13.33 



$15.44- 
$9.44- 
$ 7.88 - 
$9.53- 



$9.99 
$6.45 
$4.89 
$2.99 



19 X 37^ 
18x62^ 
22 X 66| 
33x75 



656 ^ 16 
544 ^ 17 
558 -^ 18 
418 -s- 19 



Give answers : 

14|^ X 7 13^ X 8 

15| X 6 21| X 4 

14f^li ^^i 



13x13^ 
14xl2f 
15 -3i 
20 ^3f 



20x8| 
21x7f 
63^3^ 
64H-5J. 
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889. Oral Problems. 

1. What will be the cost of 48 yards of cloth at 87^^ per 
yard? 

2. How many square yards in a piece of carpet 48 yards long, 
27 inches wide? 

3. How many yards of carpet 27 inches wide will be needed 
to cover a floor containing 48 square yards? 

4. Paid $3.45 for groceries, $1.50 for dry goods, and 99^ 
for sundries. What is the total ? 

5. From a chest containing 25 J pounds of tea, 8J- pounds 
were sold. How many pounds remain ? 

6. At 37^^ per peck, what will I receive for 4 bushels of 
potatoes ? 

7. 83 J yards of cloth are divided into 9 pieces. How many 
yards are there in each piece ? 

8. I buy hardware to the amount of $6.37. I give the store- 
keeper two $5-bills. How much change should I receive? 

9. What will be the cost of 24 yards of calico at 4f ^ per yd. ? 

10. What will I have to pay for 19 base-balls at $1.25 each? 

11. At $ 1.87-|- per yard, what will be the cost of 120 yards of 
silk? 

12. For $120, how many yards of silk can I buy at $1.87J 
per yard ? 

13. What will be the cost of a ton of hay at 97^^ per cwt. ? 

14. A square field requires 320 rods of fence. How many 
square rods are there in the field ? 

15. How many acres are 6,400 sq. rd. ? 

16. At 4f ^ per yd., how many yards of calico can I buy for 
95^? 

17. If slate pencils cost 2 mills each, how many will I receive 
for $4? 
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18. At $5.00 per ton, how many pounds of coal can be bought 
forl^? 

19. Find the cost of 3 T. 480 lb. coal at $ 5 per ton. 

20. At $5 per ton, how many tons and pounds of coal can I 
buy for 1 10.80 ? 

21. How many square yards are there in a field 41 yards 
^^3ng, 42 yards wide ? 

22. If I pay 16^ for 3^ yards of muslin, what is the price per 
yard? 

23. How many acres of land are there in two farms contain- 
ing, respectively, 347 and 495 acres ? 

• 24. At 87^^ each, how many base-balls can be bought for $ 56 ? 

25. If one man can do a piece of work in 24 days, and an- 
other man can do it in 48 days, how long will it take both, 
working together ? 

APPROXIMA TI0N8. 

890. Give approximate answers at sight (Art. 521) : 

1. Find the interest of $ 150, at 4%, from Jan. 1, 1893, to 
Dec. 30, 1895. (Nearly 3 years.) 

2. What is the weight, at 57-J- lb. per cu. ft., of a cake of ice 
4 ft. by 2 ft. by 1-^ ft. ? (Nearly 60 lb. per cu. ft.) 

3. Find the amount of goods sold, the commission at 2^% 
being $ 11.75. (About 3%.) 

4. What % of 497 is 249? 

5. What % of m is llfj? 

6. Cost of 19,987 ft. boards at $80.05 per M.? 

7. How much will be paid for 4 bbl. sugar, each containing 
299 1b., (^5^1^^ per lb.? 

8. 18.0327 -*- 4.5026. 

9. 83H-^3H. 

10. 74 A. 155 sq. rd. land at 1 79 per A. ? 
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SHORT METHODS, 

891. Slate Exercises. 

7,854 XJ 9,865 X J 

1,963^ Deduct \. 1,170| Deduct \, 

5,890^ Ana. 8,194| Am. 

Multiply 6,578 by 9i. 

65,780 = 10 times number. 
2,192| = \ number (Deduct). 



63,587^ Am. 






892. Find products: 






1. 176 X if 


11. 


4,844 X 9J 


2. 273 X ^ 


12^ 


8,960 X 8J 


3. 4,554 x| 


13. 


3,245 X ^ 


4. 1,001 X if 


14. 


9,060 X 11| 


5. 3,243 X| 


15. 


668 X 99^ 


6. 6,776 X# 


16. 


658 X 99| 


7. 2,307 Xf 


17. 


725 X 119| 


8. 7,284 X J 


18. 


347 X ^^ 


9. 5,631 X A 


19. 


418 X 89i 


10. 9,657 X|J. 


20. 


543 X 491 


893. Multiply: 






21. 418x99 


26. 


724 X 36 X 45 


22. 674x87^ 


27. 


484xif X9f 


23. 36 X 999 X 25 


28. 


576 X 9fi X 12^ 


24. 48 X 125 X 71 


29. 


95 X 36 X l^ 


2fe. 64 X 7i X 33i 


80. 


74 X 31 X 13 X 9| 
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I. Divide. Do not write products (Arts. 385, 616) : 



1. 
2. 
3. 
4. 
6. 



611,463,874-^87,659 
279,864,597^45,678 
387,250,005-^34,567 
800,700,900-^68,439 
453,211,687^576,258 



6. 703,205,104^-71,685 

7. 923,812,701 -H 18,789 

8. 575,646,828 -f- 59,764 

9. 1,234,567,890^169,375 
10. 3,126,045,000 ^ 483,729 



896. Write answers (Art. 385) : 



11. 



12. 



13. 



876,459 
94,317 

763,154 
82,915 

654.817 
73,295 



14. 



16. 



16. 



512,000 
69,999 

453,124 
123,456 

375.005 
59,687 



17. 



18. 



19. 



208,040 
17,613 

963,018 
126,748 

862,304 
87,925 



MEASUREMENTS, 



B9n. Slate Problems. 



1. How many boards 16 ft. long, 8 in. wide, will be required 
for a tight fence 8 ft. high, around a piece of ground 240 ft. long, 
180 ft. wide? How many posts, 6 ft. apart, will be needed? 

2. A room is 18 ft. long, 15 ft. wide. The walls and the ceil- 
ing contain 930 sq. ft. What is the height of the room ? 











ao 












»H 






18 


15 


18 




16 


fi 









3. What will it cost to cover a table 6 ft. long, 2J ft. wide, 
with baize f yd. wide, at 75^ per yd.? 



MEASUBEMENTS. 
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4. 160 square rods make 1 acre. How many square yards 
are there in an acre? About how many yards long is a square 
field containing 1 acre? 

5. A 40-acre field is 160 rods long. How many rods of 
fence are needed to enclose the field? 

6. A room 30 ft. long, 24 ft. wide, 15 ft. high, contains 40 
persons. How many square feet of floor space are there for each 
occupant? How many cubic feet of air space are there for each? 

7. How many yards of carpet, 27 inches wide, would be 
needed for the floor of such a room? 

8. How many bundles of laths, each bundle covering 3 square 
yards, would be needed for the walls and ceiling of the above 
room, no allowance being made for doors and windows? 

9. A farmer owned a rectangular piece of ground 30 rods 
long, 27 rods wide. He sold three lots 18 X 8 rods, 12 X 3 rods, 
15 X 9 rods. 

Find the number of square rods in the original piece. Mark 
in the diagram the area of each lot sold, and the area of the part 
remiaining. 



1 — — — — — - 

1 
1 






9rd. 


J 


1 
1 




GO 






18 rd. 


















8id.{ 


15 id. 












1 

■i 

at 


• ^^^^__^^__^^^^^ 






Urd. 





10. How many rods of fence will be needed to enclose the 
part remaining? 
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896. 1 gallon. =s 231 cubic inches. 

1 bufihel » 2,160.4 cubic inches. 
1 cord = 128 cubic feet. 

11. How many gallons will fill a tank 22 feet long, 14 feet 
wide, 9 feet deep ? 

Indicate operations. Cancel where possible. 

12. How many cords of wood are there in a pile 48 feet long, 
16 feet wide, 12 feet high? 

BANK DISCOUNT, 

900. Wm. Brown and Sons receive the following note in set- 
tlement of their account with Thomas Tierney : 

St. Paul, May 30, 1893. 

Thirty days after date, I promise to pay to the order of Wm. 
Brown and Sons, Three Hundred Fifty-Four -^^ Dollars, value 
received, at the Park National Bank. 

$354^. Thomas Tiebney. 

901. This money is payable 33 days after May 30, 3 days of grace being 
allowed. If Wm. Brown and Sons desire to use the money at once, they 
may have the note discounted at a bank. In this case, the bank deducts 
from the face of the note ($354.75), the interest thereon for 33 days, and 
pays over the difference (proceeds). 

Face of note $364.75 
Discount (Int. for 33 da.) 1.95 (at 6%) 

Proceeds $352.80 

902. Slate Ezeroises. 

Find the discount at 6% on the following, allowing 3 days of 
grace in each case. (See Appendix, section 1305.) 

1. A 30-days note for $75. 

2. 15-days note for $183.60. 

3. 60-days note for $275.40. 

4. 20-daysnote for$96. 
6. 4-months note for $336. 
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Find the proceeds, at 7%, on 

6. A 6-month8 note for $180. 

7. A 3-montlis note for $36.90. 

8. A 24-days note for $ 795.60. 

9. A 90-day8 note for $180. 
10. A 72-days note for $1,000. 

903. In computing the discount on a note, the banks ascertain the exact 
number of days. 

A 3-month8 note, dated February 1, is payable three days after May 1, 
which is May 4. Thediscountis taken for 27 + 31 + 30 + 4 =» 92 days. A9b- 
days note of the same date is payable 93 days after February 1, which is 
May 5. 

The year, however, is considered to contain 360 days ; the interest in the 
first case being taken for -f^jj of a year, and in the latter for -f^ of a year. 



Find the discount, at 6%, on 

11. A l-month note for $600, dated Feb. 6, 1894. (^.) 

12. A 2-month8 note for $240, dated July 17, 1894. (^.) 

13. A 3-months note for $360, dated April 8, 1894. 

14. A 4-months note for $84, dated Dec. 24, 1894. 

15. A 6-month8 note for $172.60, dated March 4, 1895; 

16. A 60-day8 note for $240, dated July 17, 1894. 

17. A 90-day8 note for $360, dated April 8, 1894. 

904. In each of the preceding examples, it has been assumed that the 
note has been presented for discount the day on which it was made. 

In some of the following examples, the notes are discounted at a later 
date, and the term of discount is to be ascertained ; that is, the time between 
the date of discount and that of maturity (including the days of grace). 

The term of discount of a 30-day s note dated May 1, and discounted 
May 19, is 15 days. 
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In the following examples, find (a) date of maturity ; (6) 
term of discount ; (c) discount ; {d) proceeds : 





Dated. 


Face. 


Time. 


DiBconnted. 


Bate 


18. 


Jane 


16, 1894; 


f 87.60; 


30 days ; 


July 


1, 1894 ; 


6%. 


19. 


Sept. 


9,1894; 


f 124.18; 


4 monthH ; 


Nov. 


18, 1894; 


8% 


20. 


Dec. 


5, 1894 ; 


f 504.60; 


30 days; 


Dec. 


12, 1894; 


7%. 


21. 


Nov. 


14,1894; 


172.36; 


3 months ; 


Dec. 


20, 1894 ; 


6%. 


22. 


Oct. 


30, 1894; 


f234; 


90 days; 


Jan. 


5, 1895 ; 


6%. 


23. 


Jan. 


2, 1895; 


f 95.90; 


2 months ; 


Feb. 


13, 1895 ; 


6%. 


24. 


Aug. 


5, 1895; 


fl64; 


60 days; 


Aug. 


31, 1895; 


8%. 


25. 


Feb. 


27, 1895; 


f 83.20; 


100 days ; 


March 


9. 1895 ; 


6%. 








INTEREST. 









906. Find interest: 

When the time is less than one year, ascertain the exact number of days. 
When greater than a year, find the time by compound subtraction, taking 
the month of 30 days. 

1. $160; Jan. 2, 1893, to May 16, 1896; 4|%. 

3 yr. 4 mo. 14 da. = 3^* yr. = 3^ yr. = f H 7^- 

2. $342.18; April 5, 1895, to Sept. 30, 1895; 6%. 

Time, 178 days = J^ year. 

3. $59.80; Feb. 24, 1896, to Dec. 24, 1896; 5%. 

(Leap year.) 

4. $1,234,56; Aug. 3, 1890, to Jan. 1, 1896; b\%, 

5. $387.90; March 15, 1894, to Sept. 1, 1894; 6%. 

6. $96; July 6, 1894, to Feb. 4, 1895; 3|%. 

7. $240.72; May 20, 1893, to Jan. 15, 1894; 7%. 

8. $983.25; Dec. 15, 1899, to March 3, 1900; 6%. 
How many days in February, 1900 ? Be m,Tt you are right. 
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SHORT METHODS. 

906. When multiplying mixed numbers, many accountants prefer not 
to reduce them to improper fractions. 

909. Multiply without reducing : 
1. 43JX8^ 4. 24|x5| 



350 
21| 



5. 42JX12J 

6. 35,^x8^ 



2. _57ix9i 7. 56f X4f 
516" 8. 83fx3t 
Jf* 9. 72JX10J 

3. 17fx7J 10. 95|Xlli 

910. 76^ X 9| _64J X llf 

765 product by 10 709^ product by 11 

12| less product by i 9^ product by \ 

752j Am. 9| 36|| product by _^ 

755^ Am. llf 

84|x5f 



421| product by 5 
16J product by \ 
16^ product by ^ 

4551 Am. ^ 

9U. Multiply: 

11. 19fx4| 16. 51^X6^ 

^*^*^« 16. 63jxl0t 

12. 24^X81 "I -» 

(4-}) 17. 29ix2f 

13. 35|x7f 18. 31Jxl2f 

^'^^^»^ 19. 42|X9A 

U. 40Jx8| "If TT 

(9-i) 20. 56fx7| 
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REVIEW. 

915. Slate Problems. 

1 pound troy = 6,760 grains. 

1 pound apothecaries' — 5,760 grains. 
1 pound avoirdupois = 7,000 grains. 
How many grains in a troy ounce? In an avoirdupois ounce? 

1. Find the value of a dozen silver spoons, each weighing 
8 oz. 6 pwt., at $1.20 per oz. (See table, Art. 828.) 

2. A gold chain weighs 384 grains. What is its cost at $1.15 
per pwt. ? 

3. Add 4 lb. 6 oz. 18 gr., 5 oz. 9 pwt., 3 lb. 20 gr., and 9 lb. 
II oz. 15 pwt. 5 gr. 

4. Gold coin contains 90 per cent gold, 9 per cent silver, 1 
per cent copper. Find the quantity of each metal in 50 double- 
eagles ($20), each containing 516 grains. 

5. How many spoons, each weighing 2 oz. 18 pwt., can be 
made from 5 lb. 9 oz. 12 pwt. silver? 

6. How much money in silver dollars, 412^ grains each, will 
weigh 165 lb. avoirdupois (7,000 grains)? 

7. What fraction of a pound avoirdupois is a pound troy? 
What per cent of an ounce avoirdupois is a troy ounce? 

8. What is the value, at $ 1.60 per oz. troy, of a silver pitcher 
weighing 4 lb. 8 oz. avoirdupois? 

9. At 75^ per ounce, what is the value of the silver con- 
tained in a half-dollar, which weighs 192.9 grains, -^ being pure 
silver? 

10. What is the capacity, in gallons (231 cu. in.), of a barrel 
that will contain 2^ bu. (2,150.4 cu. in.)? 

11. A tank 16 ft. long, 14 ft. wide, 8 ft. deep, is lined with 
lead on the bottom and sides. How many square feet of sheet 
lead will be required? (Draw the *' development" of the tank.) 
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12. A man sold 18 bbl. sugar, each containing 306 lb. ; 21 
bbl., each containing 297 lb. ; 5 bbl., each containing 291 lb. 
What is the average weight per barrel ? 

18. A, B, and buy a farm. A pays $ 8,750, B pays $ 7,200, 
C pays $4,100. What per cent of the purchase money does each 
furnish ? 

14. If 11 wea's^rs in 9 days weave 1,684 yards, what will 1 
man do in 1 day? 6 men in 7 days? 

15. The tax rate of a certain city is 1|% upon the assessed 
value of property. If this value is 75% of the actual value, how 
much taxes does Mr. Smith pay upon a house and lot, the actual 
value of which is $24,000? 

16. What per cent of a lb. avoirdupois is a troy pound ? 

DISCOUNT OF INTEREST-BEARING NOTES. 

919. Slate Problems. 

BRooKLTir, N. Y., Oct. 15, 1894. 

Sixty days after date I promise to pay to the order of Harman 
P. Payne, Forty-eight -j^ Dollars, value received, with interest 
at 6%. 

$48^^. Geoege p. Post. 

1. Find the amount due on the above note at maturity. 

If the above note is discounted at a bank, the discount is taken on the 
amount due at maturity. 

Find the proceeds of the above note if discounted Dec. 1, 1894, 
at 6%. 

2. Find the proceeds of a 90-days note for $175, bearing 
interest at 6%, discounted 33 days after date, at 6%. 

8. Find the proceeds of a GO-days note for $350, bearing 
interest at 6%, discounted at 6%, 10 days after date. 
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4. Find the proceeds of a three-months note for $840, bear- 
ing interest at 7%, discounted at bank 47 days before maturity, 
at 8%. 

5. A four-months note for $720, dated March 17, 1894, bear- 
ing interest at 6%, is discounted at 7%, May 10. What are the 
proceeds ? 

REVIEW. 

920. Slate Problems. 

1. Change 7,643 inches to rods, etc. 

2. Change 1,875 feet to rods, etc. 

3. Change 964 yards to rods, etc. 

921. English Honey. 

12 pence {d) 1 shilling («.) 
20 shillings 1 pound (£) 

A farthing is one-fourth of a penny, and is generally written as a fraction. 

4. Reduce 4,000c?. to £, 5., d. 

5. How many pence in £87 17s. 6flf. ? 

6. What will be the cost of 160 yd. silk at 3/6 per yd. ? 

3/6 = 38. 6(i., read three and sixpence. 

7. If £1 = $4.8665, what will be the cost in U. S. money 
of 75 books at 18 pence each ? 

8. A merchant sells 37 coats at £3 55. each, less 10%. 
What is the amount of his bill in English money ? 

9. Find 25% of £183 14s. M. 

10. A silver dollar weighs 412^ grains. How many ounces 
of pure silver are there in 1,000 silver dollars if the coin is ^ 
pure silver? 

11. The one-cent pieces weigh 48 grains. How many dollars 
would weigh 120 pounds avoirdupois (7,000 grains to pound)? 
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12. A coal dealer buys 150 tons of coal, 2,240 pounds each, at 
$4.50 per ton. He sells it at $4.75 per ton, giving 2,000 lb. to 
the ton. What is his profit ? 

13. Three workmen receive $283.50 for doing a piece of work. 
One worked 32 days, the second worked 53 days, the third 
worked 41 days. What is the share of each ? 

14. Three men engage in a business venture. One furnishes 
$3,000, another furnishes $5,000, a third furnishes $4,000. They 
gain $1,800. What is each one's share of tjie profit? 

15. A garrison of 1,200 men has rations for 40 days. Ten 
days later it receives a reinforcement of 300 men. How many 
more days will the rations last? 

16. Two trains start at 9 o'clock from towns A and B, 120 
miles apart. The train leaving A travels 20 miles per hour, the 
other 30 miles per hour. What time do they meet, and at what 
distance from A? 

17. Divide $900 among four persons, so that the second will 
have three times as much as the first ; the third, twice as much 
as the second ; the fourth, as much as the three others. 

18. Divide $540 among three persons, so that the first will 
have $48 more than the second, and the second $ 75 more than 
the third. 

19. Four men working 7 hours a day need 15 days (105 
hours) for a piece of work. How many days would it take 6 
men, working 10 hours per day, to do the same work? 

20. A grocer buys some eggs at 15^ per dozen. He breaks 
15, and then finds that by selling the rest at 16^ per dozen, he 
will neither gain nor lose. How many eggs did he buy? 

21. If a person lends me $250 for 8 months, for how long 
ought I to lend him $400 as an equivalent? 

22. A fort had a garrison of 4,000 men, and provisions for 18 
weeks. If 1,000 men were sent away, how long would the pro- 
yiaions last? 
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COMMERCIAL DISCOUNT 
924. Slate Problems. 

1. On a bill of goods amounting to $583.40, a discount of 
i is given for cash. What is the amount paid ? 

2. What will be the cost of 16 gross of Roman candles at 
$26.75 per gross, less 60% ? 

3. Sept. 1, 1894, I bought tea amounting to $1,876.50. If 
5% is deducted for ^yment within ten days, how much would I 
have to pay if I paid the bill Sept. 9 ? 

4. What will be the cost of 15 cases cocoa @ $13.20 each, 
less 20% ? 

5. Bought 5 gross of essence of lemon at 50^ per doz., less 
5%. What is the amount of my bill ? 

6. Find the cost of 15 cases of chloride of lime, 50 lb. per 
case, at 9^^ per lb., less 15%. 

7. What will be the net cost of a bill of plated ware amount- 
ing to $ 84.75, on which a discount of 33^ and 10% is allowed ? 

$84.75 

less 4 28.25 

p. n f-p. This means 33 J % disconnt on the gross amount. 

and 10% discount on the remainder. 
leosr^ 5.65 

Ans. $ net. 

8. Find the diflference between $390 less 43^% discount, 
and $390 less 33^ and 10% discount. 

9. Thurber, Whyland Co. sold the following goods. Make 
out the bill, less 50 and 10 and 10 and 10% discount. 

500 J-pound bags at $1.00 per M. 
1,500 |-pound " " 1.20 
3,000 1-pound '* *' 1.60 
5,500 If pound " " 1.70 
2,000 2-pound " " 2.00 
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10. Find the net cost of 18,500 bags at $4.40 per M. less 60 
and 10 and 5%. 

11. Which is the better discount for the buyer, 40 and 10% 
or 30 and 20% ? What will be the difference on a bill of $ 100? 

12. $ 100 less 33^ and 10% discount is equal to what ? What 
per cent discount is 33^ and 10% equal to? To what per cent 
net is it equivalent ? 

926. Oral Problems. 

1. A piano, marked $800, is sold at a discount of 25 and 
10%. What is the selling price? 

2. Bought goods amounting to $ 600, less 5% for cash. What 
is the net cost of the goods? 

3. What single discount is 50 and 10% equal to? 

4. What single discount is 30 and 30% equal to? 

6. Paid $729 for goods, on which 10% was allowed. What 
was the "gross" price? 

6. How much will I have to pay for 12 doz. bottles flavor- 
ing extract, at 60^ per doz., less 10% ? 

7. What is the " list " price of an article for which I paid $48, 
after a discount of 25% was deducted? 



MEASUREMENTS. 

929. Slate Problems. 

1. Mark in each division of each of the following rectangles 
its area in square feet. Dimensions of each rectangle 100 ft. by 
60 ft. 




o 
o 



CO y 


\ ^ 




100 


. ^ji 
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2. Find the area of each of the following triangles in square 
feet ; base of each 100 feet, altitude 60 feet. 






3. Mark in each of the following eleven triangles its area in. 
square feet ; altitude of each, 60 ft. 




4. Find the area of each of the following four triangles in 
square feet ; altitude of each, 60 ft. 







5. Find the area of each of the following four parallelograms; 
altitude of each, 60 ft. 






6. Find the area of each of the following trapezoids ; altitude 
of each, 60 ft. The number of square feet in each is equal to 60 
multiplied by what ? 




60 





100 



100 




SURFACES AND VOLUMES. 



413 



7. One diagonal of each of the following quadrilaterals meas- 
ures 100 feet. The perpendiculars let fall on this diagonal from 
the opposite corners measure 30 ft. and 40 ft., respectively. Find 
the area of each in square feet. 







8. Cut from a strip of paper, AB, two inches wide, a rectangle, 
a rhombus, and a rhomboid, as given in the accompanying dia- 
gram. Show that the three parallelograms are equal in surface. 



Sin. 



Sin. 




9. Cut from a strip of paper, two inches wide, three trapezoids. 
Make one parallel side of each 2 inches long, and the other 
parallel side 3 inches long. Divide up each trapezoid in such 
a way as to show that its surface is equal to that of a rectangle 
2^ in. by 2 in. 



SlB. 



Sin. 



Sia. 



2X111. 







i 



11 



Sin. 



Sin. 



Sin. 
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SURFACES AND VOLUMES 
930. Slate Problems. 

1. How many cubic feet are there in a block of granite whose 
base is 4J- feet square, and whose height is 6 feet ? 

2. Find the value of the above block at 60^ per cubic foot, 
and the cost of polishing its six faces at 60 ^ per square foot. 



414 ARITHMETIC. 

3. A contractor charged 30/^ per cubic yard fo^ digging a 
cellar 21 feet wide, 60 feet long, 9 feet deep. Wliat was the 
amount of his bill ? 

4. What will be the cost of cementing the floor of the above 
cellar at 75^ per square yard? Deduct from the given dimen- 
sions the thickness of the four walls, eighteen inches each. Make 
a diagram. 

5. A cubic foot of water weighs 1,000 ounces. Marble is 2.8 
times as heavy. Calculate the weight, in tons, of a marble shaft 
4 feet square and 12 feet high. (Cancel.) 

6. A carpenter is making a cubical box whose inside meas- 
urement is 1 foot. Each side consists of a single piece of wood 1 
inch thick. Give the dimensions, in inches, of each of the six 
pieces used. 

7. How many pounds avoirdupois would there be in a brick 
of pure gold 8x4x2 inches, gold being 19.4 times as heavy as 
water ? 

8. Find the weight in pounds of a cord of pine wood, which 
is .66 times as heavy as water. 

9. A cube of marble, 12 inches on a side, is enclosed for 
transportation in a tightly fitting wooden box made of material 
one inch thick. What are the outside dimensions of the box ? 
How many cubic inches in the wood and the marble together? 
How many cubic inches are there of each ? 

10. An iron cube 2 feet long weighs 2 tons. How many times 
as heavy as water is iron ? Calculate the weight of an iron cube 
1 foot long. Of one 3 feet long. 



CHAPTEK XII. 

SIMPLE AND OOMPOmn) INTEEEST DISOOUNT. — CAUSE 

AND EPFEOT. — PABTNEESHIP BONDS AUD STOCKS. 

— EXOHAHaE LOHGITUDE AND TIME. — STTBFAOES 

ABD VOLUMES. 

TO FIND PRINCIPAL, RATE, OR TIME. 

931. At what rate per cent will $723.60 amount to $759.78 
in 1 yr. 1 mo. 10 da. ? 

Let X => rate. 

Then 723.60 x-^X#M-8.04» = interest. 

100 

723.60 + 8.04 a; =- amount =- 759.78 
Transposing, 8.04a; = 759.78 ~ 723.60 = 36.18 

Clearing of decimals, 804 a; = 3,618 

X •- ^f^ tz, 4J A.n8. 4J per cent. 



In what time will $86.50 produce $8.17 interest, at 4 
per cent? 

Let X » time in years. 

Then 85.50 X jiT X a; = 3.42 a; = interest. 

3.42x = 8.17 
Clearing of decimals, 342 a; = 8 1 7 

X = } J} = time in years. 

2 yr. 4 mo. 20 da. 
342)817 yr. 

133 yr. remainder. 
12 
1596 mo. new dividend. 
228 mo. remainder. 

30 
6840 da. new dividend. 

' Ans. 2 yr. 4 mo. 20 da. 
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933. Slate Exercises. 

Find rate, time, etc. 

1. Principal, $2,000; time, 3 yr. ; interest, $300. Kate? 

3. Principal, $1,800; rate, 4%; interest, $144. Time? 

3. Time, 8 mo. ; rate, 4^% ; interest, $2.88. Principal? 

4. Principal, $38 ; time, 2 yr. ; amount, $40.28. Rate? 

6. Principal, $140; rate, 3J^% ; time, 3 mo. 15 da. Interest? 

6. Amount, $39.60 ; rate, 4% ; time, 2 yr. 6 mo. Principal ? 

7. Amount, $484.15; rate, 3|% ; principal, $460. Time? 

8. Principal, $39.60; rate, 4% ; time, 1 yr. 7 mo. 15 da. 
Amount ? 

9. Time, 8 yr. ; rate, 3% ; amount, $6,200. Principal? 

10. Principal, $ 7,548 ; time, 3 mo. 5 da.; interest, $119.51. 
Rate? 

11. Principal, $9,000; rate, 4% ; interest, $632. Time? 

12. Time, 2yr. 8 mo. 20 da.; rate, 5%; amount, $160.60. 
Principal ? 

13. Principal, $756; rate, 3J% ; time, 3 yr. 4 mo. 20 da. 
Interest ? 

14. Principal, $120 ; time, 1 yr. 2 mo. 15 da. ; interest, $4.35. 
Rate? 

15. Amount, $97.57 ; rate, 4% ; interest, $7.57. Time? 

16. Time, 3 yr. 8 mo. 19 da; rate, ^%; amount, $93.39. 
Principal ? 

17. Principal, $1,848; rate, 3|% ; time, 4 yr. 9 mo. 25 da. 
Amount ? 

18. Rate, 5% ; time, 4 yr. 6 mo. 23 da.; interest, $16.43 
Principal ? 
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934. Oral Exercises. 

1. In what time will $100 amount to $109, at 6% interest? 

2. At what rate will $200 produce $16 interest in 2 years? 

3 . What principal will produce $ 12 interest in 3 years, at 4 % ? 

4. In what time will $300, at 4%, produce $29 interest? 
6. In what time will $170 produce $1.70 interest, at 5% ? 

6. In what time will $360 produce $3.60 interest, at 4% ? 

7. In what time will $ 725 produce $ 7.25 interest, at 6% ? 

8. In what time will $45 produce 45 J^ interest, at ^^o ? 

9. In what time will $72 produce $1.44 interest, at 6%? 

10. Find the interest on $84 for 144 days, at 5%. 

11. Find the interest on $ 125, at 5%, for 2 months 12 days. 

12. At what rate will $64 produce 64 f^^ interest in 80 days? 

13. At what rate will $40 produce $ 1.20 interest in 6 months? 

14. A certain principal produces $ 120 interest, at 6%. What 
would be the interest if the rate were 4% ? 



INTEREST BY ALIQUOT PABT8. 

936. Slate Ezeroises. 

1. Find the interest on $387.45, for 2 yr. 8 mo. 18 da., at 

7%. 

1387.45 X .07. 

127.1215 interest for 1 year. 
27.1215 interest for 1 year. 
6 mo. " i yr. 13.5607 interest for 6 months. 

2 mo. — ^ (of 6 mo.) 4.5202 interest for 2 months. 
15 da. — J (of 2 mo.) 1.1301 interest for 15 days. 

3 da. - i (of 15 da.) .2260 interest for 3 days. 

Am. 173.68 interest for 2 yr. 8 mo. 18 da. 
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2. Find the interest on $432.90, at 6%, for 1 yr. 7 mo. 12 da 

1432.90 X .06. 

interegt for 1 yr. 
6 mo. = J yr. interest for 6 mo. 

1 mo. — i (of 6 mo.) interest for 1 mo. 
10 da. » i (of 1 mo.) interest for 10 da. 

2 da. — i (of 10 da.) .__^__ interest for 2 da. 

interest for 1 yr. 7 mo. 12 da. 

3. Find the amount of $874.16, at 6%, for 1 yr. 9 mo. 4 da, 

1874.16 principal. 
5%== A 43.708 interest for 1 yr. 

6 mo. = J yr. interest for 6 mo. 

3 mo. a- ^ (of 6 mo.) interest for 3 mo. 
3 da. »* -gV (of ^ ™o-) interest for 3 da. 
1 da. «- 1 (of 3 da.) interest for 1 da. 

amount for 1 yr. 9 mo. 4 da. 

4. What is the amount of $95.72, for 3 yr. 6 mo. 20 da., at 

5%? 

195.72 principal. 

(10%=) A 9.572 interest for 2yr. 

1 yr. = i (of 2 yr.) 4.786 interest for 1 yr. 

6 mo. = J yr. interest for 6 mo. 

20 da. = ? of 6 mo. interest for 20 da. 

^ amount for 3 yr. 6 mo. 20 da. 

6. Interest of $1,806.45, at 4%, for 1 yr. 7 mo. 25 da. 

1 yr., 6 mo., 1 mo., 15 da., 5 da., 5 da. 

6. Interest for 10 mo. 29 da., at 4%, on $380.40. 

1380.40 X .04. 
? 15.2160 interest for 1 year. 
1 mo. *» 1^ yr. interest for 1 month ^ deduct from interest 

1 da. — ^ mo. interest for 1 day / for 1 year. 

interest for 10 mo. 29 da. 
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7. Amount, at 6%, of $125.73, for 2 yr. 10 mo. 4 da. 

8. Interest on $84.66, at 7%, for 1 yr. 4 mo. 12 da. 

9. Interest, at 5%, for 4 yr. 2 mo. 7 da., on $250. 

10. Amount of $1,000, at 6%, for 33 days. 

937. When the time is less than a year, the following facts 
should be remembered : 

6 % for a year is 1 per cent for 60 days. 
5% for a year is 1 per cent for 72 days. 
4J% for a year is 1 per cent for ? days. 
4% for a year is 1 per cent for ? days. 

11. Find the interest for 81 days, at 6%, on $876.40. 

72days=pl% =$8,764 

9 days = i (of 72 da.) = 1.095 

).86 interest for 81 days. 



12. Amount of $954, at 4%, for 4 mo. 10 da. 

Principal ?954. 
3 months' interest =» 1% 9.54 
1 mo. = i (of 3 mo.) 3.18 

10 da. = Hof 1 mo.) 

amount for 4 mo. 10 da 

13. Interest of $1,874, at ^%, for 93 days. 

80 days - 1 %. 
10 days 

2 days 

1 day 

14. Interest of $753.20, at 5%, for 158 days. 

72 da., 72 da., 12 da., 2 da. 

16. Amount of $1,234.50, for 193 days, at 6%. 

60 da., 120 da., 12 da.; 1 da. 
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16. Find the proceeds of a 90-day8 note, for $873.60, at 6%. 

Face $873.60 
60 da. 8.736 ^ 
30 da. 4.368 [ Deduct. 
3 da. .437 J 

$860.06 proceeds. . 

17. Find the discount on a 3-montlis note, for $1,596, at 6%. 

18. What are the proceeds of a 6-month8 note, for $785, 
discounted at 6%. 

19. Find the interest on $484.40, for 1 jr. 3 mo. 17 da., at 7%. 

20. Find the amount of $683, for 3 jr. 4 mo. 11 da., at 4^%- 



N.B. — Do not use unnecessary figures. 

21. Principal, $360; 5% ; 3 yr. 7 mo. 18 da. Interest? 

22. Principal, $ 613 ; 4^% ; 157 da. Amount? 

23. Principal,.$ 1,774; 3f % ; 17 mo. 23 da. Interest? 

24. Principal, $875; 6% ; 2 yr. 3 mo. 1 da. Amount? 
26. Principal, $976; 7%; 325 da. Interest? 

d39. By the time of a note is meant the number of days, etc., for which 
it is drawn. Find the discount for three additional days. 



26. Face of note, $254 

27. Face of note, $515 

28. Faceof note, $493 

29. Face of note, $717 



time, 30 days ; 7 % . Proceeds ? 
time, 6 months; 5%. Discount? 
time, 60 days; 8%. Proceeds? 
time, 15 days; 6^%. Discount? 



30. Face of note, $1,000; time, 90 days; 4%. Proceeds? 

940. Find the exact number of days. Take 360 days to year. 

31. Principal, $1,836.50; 6% ; Jan. 2 to Dec. 1. Amount? 

32. Principal, $1,295.70; 7%; March 8 to April 9. Interest? 
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33. Principal, $1,433.11 ; 5% ; Feb. 13 to Sept. 4. Amount? 

34. Principal, $765.90; 4% ; Oct. 1 to Dec. 17. Interest? 

35. Principal, $275.84; 5^% ; May 9 to July 3. Amount? 

94X. By the term of a note is meant the n amber of days it has to run 
after it has been discounted, including days of grace. 

term, 63 days; 7%. Discount? 

term, 93 days; 6^^. Proceeds? 

term, 24 days; 5^%. Discount? 

term, 117 days; 8%. Proceeds? 

term, 88 days; 5%. Discount? 



36. Face of note, $100 

37. Face of note, $200 

38. Faceof note, $300 

39. Face of note, $400 

40. Face of note, $500 



942. In examples 41-45, inclusive, find the time by compound sub- 
traction. 

41. Principal, $25.83; 6%; Jan. 14, 1892, to Sept. 5, 1894. 
Interest? 

42. Principal, $47.96; 5%; Feb. 6, 1893, to Aug. 1, 1896. 
Amount? 

43. Principal, $85.30; 7% ; March 25, 1894, to Jan. 13, 1897. 
Interest? 

44. Principal, $75.00; 4%; April 15, 1888, to Feb. 6, 1895. 
Amount? 

COMMERCIAL DISCOUNT. 

944. Slate Problems. 

1. On a bill of goods amounting to $874:40, a discount of 5% 
is allowed. How much must be paid ? 

$874.40 
5%=-^V 43.72 

f 830.68 Am. 

Divide by 2, placing the quotient figure one place to the right of the cor- 
responding figure of the dividend. 
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2. Find the cost of a wagon, the catalogue price of which is 
$750, the discount being 30%. 

1 750 X. 70 = f 526. Ant. 
The net cost is .70 of the catalogue price. 

3. What will be the cost of goods amounting to $1,837.60> 
on which there is allowed a discount of 17^% ? 

1 1,837.60 
10% =- A 183.76 1 

5 % =- i (of 10 %) 91.88 V Deduct. 
2i%-i(of 5%) 45.94 J 

$1,516.02 ^rw. 

For 10% rewrite the original amount, placing first figure one place to the 
right. 5% is i of 10%. 2J%i8iof5%. 

4. $784.681688 75%. 

Joff784.68 = ilrw. 

5. $937.52 less 86%. 

f 937.52 

/'25%-J 234.38 

Deduct J 10% - tV 0^ f 937.52 
^ 1% = 

6. Find the net cost of 1,630 yd. silk, invoiced at $1.10 per 
yard, less 16% discount. 

7. What is the cost, in francs, of 843.72 meters silk, at 5.75 
francs per meter, less 12% ? 

8. What is the net cost of a lot of musical instruments 
amounting to $1,875.60, on which a discount of 10, 5, and 2J^% 
is allowed ? (Art. 924, Ex. 7.) 

9. What would be the net cost of the same articles, if the 
discount were 2^, 5, and 10%? 

10. Find the net cost of the same, at 17^% discount. 

11. Goods catalogued at x dollars are sold at a discount of 20 
and 10%. Find value of x, if net price is $ 360. 
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946. Oral Problems. 



1- A can do a piece of work in 5 hours, B in 7 hours. How 
long will it take both working together? 

2. An agent collected a bill, and sent to his employer the 
amount, less 2^% commission. If his commission was $1.60, 
how much did he remit to his employer? 

3. My house, worth $12,000, is insured for f of its value, at 
•J%. What premium do I pay ? 

4. A floor 6 yards long, 4 yards wide, needs 32 yards of 
carpet to cover it. What is the width of the carpet? 

6. What will be the interest on $87, at 5 per cent, for 144 
days? 

6. Find the discount, at 8 per cent, on a note for $176, 
which has 90 days to run. 

7. An agent receives $8,200 to invest after deducting his 
commission of -j*^ of the amount invested. What is the agent's 
commission? 

8. By selling a house for $3,500, I lose $500. What is my 
loss per cent ? 

9. A lot is sold for $1,200, at a loss of 20 per cent. What 
part of $1,200 is the loss? 

10. A merchant's receipts are $1,200; his gain is 20 per cent. 
What part of his receipts is profit? 

11. If 3 men earn $72 in 8 days, how many dollars will 5 
men earn in 11 days? 

12. If a dealer loses 25^o by selling a horse for $225, what 
per cent would he gain or lose by selling the horse for $325? 

13. Find the cost of 4 yd. 1 ft. of ribbon, when 2 yd. 2 ft. 
cost 40 cents. 



424 ARITHMETIC. 



TO FIND FACE OF NOTE, RATE OF DISCOUNT, AND TIME, 

947. I wisli to obtain $1,000 from a bank. What must be 
the face of a 30-days note, which will give the above proceeds, if 
it is discounted at 6% ? 

Let X = face of the note. 

^^ 6 ^ 33 11a; J- 4. 
* X t;^ X ir^ = ^:;:::x = discount. 
100 360 2000 

11 0? 

X = proceeds = 1,000 

2000 ^ 

Clearing of fractions, 2,000 ar - 11 a; = 2,000,000 

1,989 a; = 2,000,000 

^^2000000^ 3 

1989 

Ana. $ 1,005.53, face of note. 

Proof. Face of note, $ 1,005.53 

Dednct / ^^ ^*y'' discount = 5.0276 | i%. 

13 days' discount = .5027 I t^ of 30 days. 

Proceeds $1,000.00 



948i A note for $1,980 was discounted at 6%. The proceeds 
'vere $1,959.21. How many days had the note to run? 

Let X = term in days. 

1.980 X -I- X rf- = 55^= discount. 
100 360 VA) 

1,980 -?i?= proceeds = 1,959.21 - 
100 ^ 

Clearing of fractions, 198,000 - 33 x = 195,921 

-33 a; = -2,079 

a? - 63 

Ana. 63 days. 
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949. Slate Ezeroises. 

1. Three-montlis note; face, $108; rate Q%, Find pro- 
ceeds. 

(Term of discount is 93 days.) 

2. 90-daysnote; face, $360; discount, $6.51. Find rate. 

3. Proceeds, $717.60; rate, 5% ; face, $720. Find term. 

4. Discount, $11.20; rate, 7% ; term, 48 days. Find face. 
• 6. 15-daysnote; face, $1,560; rate, 6%. ,Find discount. 

6. Term, 20 days; face, $158.40; proceeds, $157.96. Find 
rate. 

7. Rate, 7% ; discount, $2.10; face, $150. Find term. 

8. Two-months note; discount, $14.70; rate, 7%. Find 
face. 

9. For what amount must a 60-days note be drawn, so that 
the proceeds will be $300 when the rate of discount is 8 per 
cent ? 

10. A note for $120 was discounted at a bank March 15, 
1894. What is the date of the maturity of the note, the pro- 
ceeds being $119.52 and the rate of discount 6 per cent? 

11. Find the proceeds of a 6-months note for $875 drawn 
Jan. 2, 1894, and discounted at 6 per cent 35 days after that 
date. 

12. A merchant bought 300 barrels of flour at $4.75 per bbl., 
cash, and sold it for $5 per bbl., taking in payment a 60-days 
note for the amount. If he has the note discounted immediately 
at a bank, at 7 per cent, what does he gain by the transaction ? 

13. What will be the face of a 30- days note (without grace), 
the proceeds of which when discounted at a bank at 6%, will 
pay for 3,000 bu. corn at ^9^^ per bushel ? 

14. The proceeds of a note for $1,200, due March 15, 1896, 
and discounted at 6% , were $ 1,184.80. When was it discounted ? 
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SPECIAL 


DRILLS. 






951. Find 


sums: 










23 + 37 + 48 


$7.56 + 15.38 


52 + 41 + 34 


325 + 865 


44 + 66 + 19 


$2.74+18.54 

• 


28 + 38 + 48 


472 + 935 


75 + 42 + 37 


$3.49 +$9.89 


81 + 49 + 24 


567 + 629 


16 + 71 + 62 


$4.83 + $6.52 


63 + 47 + 33 


784 + 796 


952. Find remainders : 










1,300 - 654 


90-34-^39 


$63.20 - $48.50 


$98.63 -$75.21 


1,295 - 986 


94-27-66 


$27.80 -$19.90 


$63.44 -$50.20 


1,111 - 777 


85-42-37 


$34.10 -$17.30 


$86.75-142.50 


1,463 - 684 


79-16-12 


$56.70 -$20.70 


$73.24 -$31.10 


953. Find 


products : 










91x19 


51x29 




27x99 




67 X 101 


82x19 


42x29 




38x99 




78 X 101 


73x19 


82x29 




49x99 




89 X 101 


64x19 


23x29 




56x99 




98 X 101 


954 Find 


quotients : 






• 




378 H- 18 


256 -+- 16 




468 -f- 18 




175 -1- 12} 


462 -^ 14 


289-1-17 




900-1-75 




75-5-6} 


475 -H 19 


493 -f- 17 




675 + 75 




675 -i- 37^ 


448 H- 16 


465 : 15 




975 -K 75 




875 -*■ 62J 


955. Find 


answers : 










136 x^ 


&^-*■b 




22 X 19} 




65}-!- 13 


290 x A 


73| : 8 




24 X 19f 




109^-^12 


315 XB 


33|-5-7 




32 X 29 J 




160 -+-1} 


378 XH 


47i + 9 




45x9^ 




18} ^1| 
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956. Oral FroUems. 

1. Paid 23^ for calico, 2*1^ for ribbon, and 48^ for collars. 
What was the amount of my bill ? 

2. A farmer had 95 sheep. He sold 39, and 17 died. How 
many had he left ? 

3. What will be the cost of 16 base balls, at 49 J^ each? 

4. How much paint will there be in 27 casks, each contain- 
ing 75 lb. ? 

5. A man divided a 429 acre farm into plots of 13 acres 
each. How many such plots were there ? 

6. There are 900 men in a certain regiment. How many 
companies of 75 men each are in the regiment ? 

7. Find the cost of 136 lb. sal-soda, at ^J^ per lb. 

8. At 19^^ per yd., what will I have to pay for 64 yd. 
gingham? 

9. How many square inches in a sheet of paper 10^ inches 
long by 4J- inches wide ? 

10. If 2|- yards of cloth are needed for a jacket, how many 
jackets can be made from ISf yd. ? 

11. How many yards around a field 96 yards long, 75 yards 
wide? 

12. What will be the area, in square rods, of a triangle 33 
rods base, altitude 42 rods ? 

13. How many acres in 4,960 square rods? 

14. How many feet in a mile? 

16. I paid $16.25 for cloth at f 1,25 per yard. How many 
yards did I buy ? 

16. What will be the cost of 3 lb. 7 oz. of tea, at 64^ per lb. ? 
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17. Half a number + i of the same number = 85. What is 
the number ? 

18. I mix 4 lb. of coffee costing 20^, with 6 lb. costing 25^. 
What is the mixture worth per lb. ? 

19. A tailor makes up 99 yd. cloth into trousers, using 2f yd. 
per pair. How many pairs of trousers does he make ? 

20. How many feet in 2\ rods? 

21. At 60^ per pound, what will be the cost of a chest of tea 
weighing 45 lb. ? 

22. A man owns a strip of land with a frontage of 576 feet. 
How many lots 18 feet front can he make ? 

23. How much will be paid for 21 lb. butter, at 28^ per lb.? 

SHORT METHODS. 
Slate EzerdseB. 

6,748 
X427 

47 236 Multiply by 7. Multiply this product by 6. Why? 
2 834 16 
2,881,396 

958. Find products : 

1. 3,925x328 6. 31,266x164 

2. 12,345x273 7. 5,763x426 

3. 2,087x287 8. 87,093x486 

4. 20,308x142 9. 6,905x364 
6. 4,321x189 10. 64,271x357 

3,289 

832 
cy nfyy o — Multiply by 8. Multiply this product by 4. Where i£ 

^ "^^ ^ the second product placed ? Why ? 
105 248 V V J 

2,736.448 
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9S9. Find products: 








11. 


4,008 X 214 


21. 


7,214 X 99 


31. 


876 X 9J 


12. 


8,736 X 742 


22. 


3,281 X 999 


32. 


547 X l^ 


13. 


8,764 X 327 


23. 


6,085 X 75 


33. 


734 X 29| 


14. 


1,087 X 848 


24. 


6,984 X 25 


34. 


615 X 39^ 


15. 


8,319 X 416 


25. 


5,796 X 62J 


36. 


427 X 71 X 16 


16. 


6,352 X 927 


26. 


8,388 X 12J 


36. 


284 X 31 X 19 


17. 


2,781 X 525 


27. 


3,428 X 37^ 


37. 


876 X 27J 


18. 


9,060 X 1,166 


28. 


7,154 X 87i 


38. 


973 X 24f 


19. 


6,329 X 618 


29. 


6,419 X Z^ 


39. 


5,147 X 126^ 


20. 


2,345 X 1,272 


30. 


6,208 X 66| 


40. 


4,284 X 451^ 


960. Supply missing i 


amounts: 






I 


a. $834,682.50 


42. $16,945.84 


43. 


$380,086.77 




95.00 




123,456.78 




64,593.25 




784.18 




9.876.54 




8,737.84 




.69 




885.89 




695.27 




3.75 




57.40 




47.16 




28.14 




.98 








1,059.23 




7.23 




96.86 




22,965.89 




16.84 




408.08 




387.42 




275.30 




2,766.59 




1,369.78 




8,888.88 




32,059.87 




777,777.77 








165,384.26 




83,008.08 




64.935.27 




32,564.37 




699.69 




148,376.95 




6,999.88 




.88 




834.11 




840.30 




3.86 




2,070.08 




27.63 




60.05 




12.316.99 

7,456.83 

$456,789.01 




5.98 
.86 




$2,000,000.02 


$743,869.05 
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44. £7 165. 7d. 46. 8 yd. 2 ft. 6 in. 46. 6bu. 3pk. 5qt. 

9 yd. 1 ft. 10 in. 

4 18a. lid. 5bu. 2pk. 7qt. 

£20 la. 3d. 30 yd. Oft. 3 in. 25 bu. 1 pk. 1 qt. 

Divide. 2 decimal places (Arts. 385, 616) : 

60. 76,538,061 -^ 5,736,804 

61. 92,647,318-^-4,863,978 

62. 57,913,246 ^ 2,597,384 



47. 46,893,647 -^ 3,986,048 

48. 26,053,862 ^ 1,898,637 

49. 38,627,000 H- 2,679,835 

962. Write answers (Art. 385) : 
46.893,647 



63. 

9,728,759 

26,053,862 ^ 
' 2,198,684 

38.627,000 ^ 
' 3,568,879 



76.538.061 ^ 
8,736,804 

92,647.318 ^ 
9,863,978 

57,913.246 ^ 
7,384,597 

TABLE OF EXPORTS. 



66. 



67. 



68. 



The following table contains the values of the goods 

exported in 1891 by the United States to the various countries 

of the world. 

Find the total value of the goods exported, and the per cent of this value 
for each section. Carry out to two places of decimals. 



Countries to which Exported. 

1. Europe 

2. Asia and Oceanica 

3. British North American Possessions .... 

4. West Indies 

5. South America 

6. Mexico. Central America, and Bri^h Honduras 

7. Africa "V . . . . 

8. Another \. . , . 



1891. 



$697,614,106 
43.813.519 
37,345,515 
33,416,178 
33,226,401 
21,236,545 
4,738,847 
879,172 



Per cent. 



100.00 
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HEVIEW. 

964. Oral Problems. 

1. ^ o{ a number is 48. What is the number? 

2. A base ball club won 17 games, and lost 13 games. What 
per ceiit of its games did it win ? 

3. What per cent of 4 is 64? 

4. 2f is what per cent of 3^? 

5. How many acres in a rectangular farm 1 mile long, ^ 
mile wide ? 

6. What per cent of the "list" price is paid by a buyer who 
receives a discount of 20 and 10 per cent ? 

7. A tank is filled by two pipes, one of which can fill it in 
6 hours, and the other in 8. How long will it take both together 
to fill the tank ? 

8. Find the interest on $80, for 72 days, at 6%. 

9. A man sold a wagon for $ 420, which was 16% less than 
it cost. How much did he lose ? 

10. A kilo is 2.2046 lb. How many pounds in 1,000 kilos? 

965. Slate Problems. 

In the first four examples, carry out to two places of decimals, as: 
135.67%, 25.83%, 6.03%, 0.52%, 0.09%. 

1. The population of Montana was 39,159 in 1880, 132,159 
in 1890. Find the per cent of increase. 

2. The population of South Dakota in 1890 was 328,808, a 
gain of 230,540 over the population in 1880. What was the 
gain per cent ? 

8. The enrollment in the South Dakota schools was 9,972 in 
1880, 66,150 in 1890. Find the gain per cent. 
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4. What was the gain per cent in the population of a state 
that had 416,396 inhabitants in 1880, and 416,552 in 1890? 

6. A man marks an article $1.50, and sells it at a discount 
of 25% from the marked price. K the article cost him 90^, 
what is his gain per cent? 

6. Goods costing $8 are sold at an advance of 20 per cent. 
The marked price is $ 12. What per cent reduction is made on 
the marked price? 

7. A rug costs $20. It is sold at a profit of 20%. The 
selling price is 20% below the marked price. How much is 
received for the rug? What is the marked price? 

8. What price must cloth, which costs $2 per yard, be 
marked so that a profit of 20% will be made when the cloth is 
sold at 20% less than the marked price? 

REVIEW FRACTIONS, 
9G9. Slate Ezeroises. 

Note. — Do not use too many figures. 

1. Addf 2i.f f 

2. Divide each of the following fractions by 6 : 

3. Beduce ^ of -^ of -^ of 2^ to a simple fraction. 

4. 38f-21|i. 

5. What fraction of £1 I85. ^d. is 5s. ^d.f 

6. Multiply 24J by ^ of f 

7. What is the greatest common divisor of 657 and 1,168? 
The least common multiple of 12, 16, 20, 80 ? 

8. What must be taken from 83^ to leave 3^? 

9. Reduce ^ff and |^ to their lowest terms. 

10. Which is the greatest and which is the least, of |-, \ of f, 
and2^toftV? 
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11. What must be added to 3^ to make 5f ? 

12. Add f of a week, f of an hour, -^ of a. minute. 

13. How much is 9 times each of the following fractions? 

■?» 1T» "ST* if • 

14. 30^-^1 of 7. 

16. ^ + |of3iy + |of|. 

16. What part of a ten-acre field is 4 A. 100 sq. rods ? 

17. What is the least number that will contain each of the 
numbers 6, 15, 18, and 20 ? 

18. What must be multiplied by 4^ to produce 16 J? 

19. What is the value of i-^^? 

20. What quantity must be divided by 4iJ- to produce 8f ? 

21. Find the value of ^'^\ . 

22. How much is i^ of 3 da. 15 hr. 32 min. ? 

23. Reduce ^ mile to rods. 

24. Add f , ^, 5^. Subtract 4^ from the sum. 

26. Multiply f of 5| by 7^. Divide the result by If 

MEASUREMENTS. 

970. Slate Problems. 

1. A tank 18 ft. long, 15 ft. wide, requires 63 sq. yd. of 
lead to line its sides and bottom. How many feet deep is it? 

(Make diagram.) 

2. A farmer has a 3-acre field in the form of a right-angled 
triangle. If one perpendicular side measures 242 yards, what is 
the length of the other? 
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8. One parallel side of a field in the shape of a trapezoid 
measures 150 yd., the other measures 200 yd. How many 
square yards in the field, the perpendicular distance between the 
sides being 50 yards? (Make diagram.) 

4. The shorter parallel side of a trapezoid is x yards, the 
other is 100 yd., the perpendicular is 60 yd. Find the area in 
square yards. 

How long is the shorter parallel side when the area is 5,400 
sq. yd. ? 

6. One parallel side of a trapezoid is 80 yd., the other is 
120 yd., the perpendicular is. x yd. Find the area in square 
yards. 

How long is the perpendicular when the area is 4,000 sq. yd. ? 

6. One parallel side of a trapezoid is x yd., the other is 
a? + 40 yd., the perpendicular is 60 yd. Find the area. 

Find the length of the parallel sides when the area is 6,000 
sq. yd. 

7. The sum of the parallel sides of a trapezoid is 200 yards, 
the perpendicular is 100 yards. How many square yards in the 
area? 

8. How many flagstones 5J- ft. long, 3 ft. wide, will be needed 
to lay a sidewalk 1 mile long, 6 ft. wide ? 

9. What would it cost, at 10^ a square yard, to paint the 
walls of a room 16 ft. 6 in. long, 14 ft. 9 in. wide, 13 ft. 4 in. 
high? 

10. A room 20 ffc. long and 17 ft. 6 in. wide will require how 
many yards of carpet 2 ft. 6 in. wide to cover it, making no 
allowance for waste ? 

11. Find the weight of a plank 15 ffc. 9 in. long, 10 in. wide, 
and 2 in. thick, at 41-^ lb. per cu. ft. 

12. Find the entire surface of a block of marble 3f ffc. long, 
2^ ft. wide, and H ft. thick. (Draw *' development.") 
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18. The area of a floor is 135^ sq. ft., and its length is 12 ft. 

8 in. What is its width ? 

14. How many bushels will a bin contain, itj^ dimensions 
being 10 ft. 8 in. X 12 ft. 8 in. X 8 ft. 9 in. ? (Cancel.) . 

16. Find the capacity in gallons of a tank 6 ft. 5 in., by 3 ft. 

9 in., by 4 ft. 6 in. 

16. A farmer wishes to construct a post and rail fence around 
a square field containing 40 acres. He pays 15^ each for the 
posts, which are placed ^ rod apart. The rails cost 10^ each. 
If the. fence is 5 rails high, how much will the material cost? 

17. A farm 1 mile square is divided into square fields each 
containing 40 acres. Make a diagram of the farm, and say how 
many miles of fence will be needed to enclose all the fields. 

(640 A. = 1 sq. mi.) 

18. How many cords of wood in a pile 164 ft. long, 16 ft. 
wide, 30 ft. high? 

19. A cubic foot of water weighs 1,000 oz. What will be the 
weight of a gallon of water? (Give answer in pounds and 
fraction.) 

20. Find the weight of a quart of mercury, considering mer- 
cury 13 times as heavy as water. 

21. A plot of ground 320 ft. long, 210 ft. wide, is enclosed by 
a tight board fence 6 ft. high. How many square yards in the 
surface of the fence ? 



Sidewalk 

22. Find the number of square yards 
in a sidewalk, six feet wide, on the out- 
side of the above plot. 

The inner rectangle measures 320 x 210 ft. 
"What are the dimensions of the outer rectangle? 
Find the difference between the area of the outer rectangle and that of the 
inner one. 
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23. Find the area of a gravel walk, 6 ft. wide, just inside a 
fence surrounding a plot 320 ft. long, 210 ft. wide. 

Make a diagram. Find difference of areas, as above. 

CAUSE AND EFFECT. 

971. Oral Problems. 

1. If 4 books cost $1.25, what will a dozen cost? 

2. If 3 lb. sugar cost 13^^, what will be the cost of 50 lb. ? 

3. If 48 lb. tea cost $20, what will 12 lb. cost? 

4. Bought 17 yards of cloth for $30. How many yards 
could I have bought for $90? 

6. If 36 men do a piece of work in 105 days, how long will 
it take 72 men to do it? 

6. If 7 railway trucks weigh 14 tons, how much would 29 
trucks weigh ? 

7. How long will it take 8 horses to plow a field, if 3 horses 
can do it in 8 days? 

8. What is the height of a steeple that casts a shadow of 
300 ft., if an 8 ft. pole casts a shadow of 12 ft. ? 

. 9. If 18 men mow 90 acres of grass in 5 days, how many 
acres will 36 men mow in 5 days? In 10 days? 

10. If 60 yd. carpet f yd. wide will cover a floor, how many 
yards -f- yd. wide will be required? 

972. Slate Problems. 

1. A piece of cloth, measured with a yard measure that is 1 
inch too short, appears to be 25 yd. long. What is its true 
length ? 

2. Exchanged 40 yd. muslin, worth 10^^ per yd., for 15 yd. 
linen. What is the value of the linen per yd. ? 
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3. If 3 men or 6 women can do a piece of work in 56 days, 
in what time will 1 man and 2 women working together do it ? 

4. If 5 men can do as much in a day as 8 boys, how long will 
it take 32 boys to finish a piece of work which 15 men can do in 
12 days ? 

6. If $100 gain $4 in 1 year, what will $350 gain in 3J 
years ? 

6. If 48 horses in 10 days consume 180 bu. oats, how many 
bushels will 32 horses consume in 10 days? In 12 days? In 15 
days ? 

7. If 5 men mow 45 acres of grass in 6 days, in how many 
days will 12 men mow 90 acres? 

973. If 5 men mow 45 acres in 6 days, 

1 man will mow 45 acres in 6 x 5 days. 

1 man will mow 1 acre in —^ — days. 

45 -^ 

ft V *% 

12 men will mow 1 acre in — ^ — days. 

45 X 12 ^ 

12 men will mow 90 acres in —^ — ^^-^ days. 

45 X 12 ^ 

Canceling. 2^^-^=. 5. Ana. 5 days. 

974. In practice, the work is somewhat shortened. Since the number of 
days is required, we write the giyen number of days last, with a line 

underneath. 

5 men mow 45 acres \ *fy" _ ^- 
1 1 1 6 X 5 X 90 

1 man mows 1 acre 



] 6x 
J 45 



19 on ,45x12 

12 men mow 90 acres J 

If 5 men do the work in a certain time, 1 man will require 5 times as 
many days. We place 5 in the numerator (as a multiplier). To cut 1 acre, 
he will take ^ of the time required to cut 45 acres. Place 45 in the 
denominator (as a diyisor). 

• 12 men will take ^ of the time 1 man requires. Place 12 in the de- 
nominator. To cut 90 acres will require 90 times as long. Place 90 in 
the numerator. 
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8. If 12 horses eat 60 bushels of oats in 6 days, how many 
bushels will 24 horses eat in 3 days? 

Make bosheLs the last term. 

12 horses in 6 days eat ^ ^^ 
1 horse in 1 day eats > 60 
24 horses in 3 days eat ) 

97Si This example can be solved more easily. 6 days' food for 12 
horses will supply how many horses for 1 day ? 3 days' food for 24 horses 
will supply how many horses for 1 day ? 

9. If 24 men use 240 lb. of beef in 2 weeks, how many 
pounds will 18 men use in 8 weeks ? 

24 men in 2 weeks use 2401b. 

10. If 6 printers can print 1,656 sheets in 9 days, how many 
sheets will 15 printers print in 10 days? 

11. How much will it cost to feed 520 sheep for 36 days, if it 
costs $128 to feed 160 sheep 48 days? 

12. In what time will 8 masons build a wall 84 ft. long, 
working 10 hours a day, if 12 masons build a wall 96 ft. long in 
8 days, working 8 hours a day? 

13. How much money must I lend for 1 year and 3 months, 
when the rate of interest is 5 per cent, in return for $ 60 lent me 
for 9 months, which I borrowed at 4 per cent ? 

14. If 27 men build 54 rods of wall in 6 days, how many 
rods will 32 men build in 9 days ? 

16. If 50 men can do a piece of work in 90 days, working 8 
hours a day, in how many days will 72 men do it, working 10 
hours a day ? 

16. If $350 earns $42 interest in 3 years, how much will 
$225 earn in 5 years? 

17. If a wall 34 feet high could be built by 68 men in 15 days, 
how many men could build a wall 32 feet high in 8 days ? 
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18. If a ship's crew of 500 men have provisions to serve for 
48 days, at the rate of 27 ounces a day for each man, how many 
men will the same provisions serve for 60 days, allowing each 
man 30 ounces a day ? 

19. How many hours a day must 9 men work so that they 
may do as much in 16 days as 12 men can do in 15 days of 8 
hours each ? 

20. If 30^ is paid for 6 lb. 14 oz. of bread, when wheat is 
$ 1.14 per bu., what should be paid for 23 lb. 12 oz., when wheat 
is $ 1.32 per bu. ? 

Note. — Reduce weighta to ounces, or to pounds and fractions. 

21. If 3 men can do as much work as 7 boys, how long will 
it take 28 boys to do as much work as 16 men can do in 24 days ? 

22. A crew of 16 men have provisions for 36 days, allowing 
20 ounces to each man per day. After sailing 10 days they pick 
up 10 shipwrecked sailors. How long will the provisions then 
last at the daily rate of 16 ounces per man ? 

PARTNERSHIP. 

977. Slate Problems. 

1. B and C gain by trade $182. What is the gain of each, 
B having put in $300, and C $400? 

The gain of 1 700 is 1 182. What should % 300 gain 7 What should f 400 
gain? 

2. A, B, and C invest $720, $340, and $960, respectively. 
The profits are $101. What is each one's share? 

How many dollars of capital produce % 101 profits ? 

3. Two men hire a pasture for $45. One puts in 15 cows, 
the other puts in 12 cows. What should each pay ? 

4. A and B hire a boat for 50 days, paying $30. A uses it 
27 days, B uses it 23 days. How much should each pay? 

6. Our standard gold coin consists of 900 parts gold, 90 
parts silver, 10 parts copper. What is the quantity of each 
metal in 50 pounds of coin ? 
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6. Gunpowder is composed of 15 parts of saltpeter, 2 of 
sulphur, and 3 of charcoal, mixed together. How many pounds 
of each are there in 72 pounds of powder? 

7. Three farmers hired a threshing-machine for $54. A 
used it to thresh his crop of 900 bu., B to thresh his crop of 828 
bu. ; C, 672 bu. How much should each pay ? 

8. A, B, and C rented a warehouse. A stored in it 2,400 
bales cotton ; B, 1,500 ; C, 1,100. A fire destroyed 1,800 bales. 
How much of the loss should each sustain? 

9. X and Y rent a field for $32. X puts in 8 horses for 
6 months, and Y 10 horses for 8 months. How many dollars 
should each pay ? 

8 horses for 6 months = how many for one month ? 
10 horses for 8 months = how many for one month ? 

10. M and N entered into partnership. M puts $200 into 
the business for 5 months, and N, $300 for 4 months. They 
gained $ 132. Find the share of each. 

REVIEW DECIMALS. 
978. Slate Exerdses. 

1. Express as decimals 3^, Y^inf> ^°^ "^jV- 

2. .395 + 86.7 + 209.0043 + .81 + 3.075 + 27. 

3. Divide 34,020.072 by 5.309. 
570 -^ .005 = ? 

4. Multiply 80.037 by 10. 

Seventy-three one hundred-thousandths by one hundred. 
.2054 X 1,000 = ? 

5. Subtract 48.8067 from 63.07. 
.0589 X 26.08 = ? 
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6. The smaller of two numbers is 8.5307, and their sum is 
25.07. Find the larger number. 

7. Express .39, 6.175, .00036, and 74.0005 as common frac- 
tions (or mixed numbers). 

8. Divide .826 by 100 ; 543.71 by 10,000; and fifty-nine ten- 
thousandths by one thousand. 

9. Find the difference between 9.84 and 38.005, and the con- 
tinued product of 83.09, .734, and 5.007. 

10. Reduce 6 shillings 9 pence to the decimal of a pound 
sterling. 

11. Express as decimals seven hundredths, forty-three ten- 
thousandths, and ninety-one millionths. 

12. Change -^^ 8^, y^, and ^^, into decimals. Find their 
sum. 

13. Express .42796 as a common fraction, and the sum of -^t 
T^, and J^o as a decimal. 

14. 3.009 X .07 X .0907. 

16. Divide .0075 by .15, and .00044408 by .0112. 

16. Divisor, 403.6 ; quotient, 2.709. Dividend? 

17. What is the value of :2§^;^^^? 

.00007 

18. Change 69 rods to the decimal of a mile. 

19. Change .4285 month (30 days) to days, hours, etc. 

20. How many meters, each 39.37 inches, in 3 miles 220 rods? 

21. Change .1875 bu. to quarts. 

22. What decimal of a pound is 13 oz. ? 

23. Reduce 4 ft. 1-^ in. to the decimal of a rod. 

24. How many links of 7.92 in. each in a 4-rod chain? 

26 « A chain is 66 ft. What decimal of an acre is 1 sq. chain? 
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APPROXIMA TI0N8. 

981. Give approximate answers at sight (Art. 890) : 

1. 487| is what per cent of 960 ? 

2. If 17 bu. 87 lb. of corn cost $8.75, what will 52 bu. cost? 

3. About how many cords of wood in a pile 25 ft. long, 4 ft. 
wide, 5 ft. high ? 

4. How many bushels (\\ cu. ft.) can be placed in a bin 6 ft. 
long, 5 ft. wide, 4 ft. high ? 

6. How many acres in a field 50 rods long, 30 rods wide? 

6. About how many yards are there in the side of a square 
field containing 1 acre (4,840 sq. yd.) ? 

7. At 7-J- gal. to cu. ft., about how many gallons will a tank 
hold 6 ft. long, 4 ft. wide, 3 ft. high ? 

8. 64.3-^.0987=? 

9. About how many dollars are equal to £ 199 17s. ^d. ? 
10. A mark = 23.8^. How many marks in $ 100 ? 

BONDS AND STOCKS. 

982. Slate Problems. 

1. The people of a certain town wish to build a street rail- 
road. A company is formed. Five hundred shares of stock, of 
the par value of $100 each, are sold. 

At the end of 6 months it is found that the profits are $2,000. 
How much should the owner of 10 shares receive ? 

2. Profits thus distributed are termed dividends. What % 
semi-annual dividend is declared on the stock of the above rail- 
road ? To what per cent interest per year is it equal ? 

3. Mr. H. has $4,500 in the savings bank, on which he 
reo«iyes a low rate of interest. Hearing of the suooeas of the 



BONDS AND STOCKS. 443 

new road, he gives that amount for 30 shares of the stock. 
What price does he pay per share ? What per cent of the par 
value ? 

4. If the semi-annual dividend is again 4%, how much more 
income does Mr. H. receive from the railroad stock than he would 
obtain from the savings bank in six months, interest 4 per cent 
per annum? 

5. What per cent, for six months, does the stock pay on his 
investment of $4,500? What % per year? 

6. If he sells the stock (30 shares) at 164^ (per cent), how 
much more does he receive for it than it cost him ? 

7. Which investment will pay better, one in a gas company 
paying 6 per cent dividends annually, their stock selling at 150, 
the other in a bank paying 7 per cent dividends annually, stock 
selling at 175? 

8. What annual dividend should be declared on railroad 
stock bought at 125, so that the buyer will receive 49& per 
annum on his investment? What semi-annual dividend? 

9. What will be the cost of 17 shares of canal stock, par 
value $50, at 93^, and 143 shares gas stock, par value $10, at 
102|? 

10. If the above stock is purchased through a broker, what 
commission does the latter receive at ^% on the par value? 

11. A railroad company needing more money to extend its 
road, issues bonds, promising to pay the holder the face value in 
twenty years, with interest at 4%. 

If these bonds are sold at 95, what rate of interest on the monev 
invested does the owner of a bond receive ? 

12. Government 4 per cent bonds sell for 116^. What per 
cent interest is received on the amount invested ? 

How is it that these bonds bring higher prices than railroad bonds ? 
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13. Can you state a difference between stocks and bonds as to 
the rate of income received from each ? 

Bonds are redeemed at maturity. How about stocks? 
If a railroad prove unsaccessfal, which claims are first met, those of the 
stockholders or those of the bondholders ? 

14. Why is it necessary sometimes to employ a broker to pur- 
chase stocks or bonds ? What is his fee called ? 

15. Mention some other persons, not owners, through whom 
buyers regularly make purchases. 

16. What is the base in the following? 

(a) Insurance ; (b) taxes ; (c) brokerage ; (d) commission ; 
(e) interest; (/) discount; (g) stocks; (A) bonds. 

17. At $24.50 per thousand, what will have to be paid in 
taxes by the owner of property assessed at $18,750? 

18. Mr. Cartwright owns a house and lot worth $36,000. 
The tax rate is 2{%, and his tax bill is $540. What is the 
assessed value of the property? What per cent of the actual 
value is the assessed value? 

19. If the property in the last problem were assessed at its 
real value, what should be the rate to make Mr. Oartwright's 
tax bill the same ? 

20. For insuring his property, Mr. Cartwright pays a yearly 
premium of $135. If the rate is f%, for how much is his 
property insured? 

21. Reduce 1,674 feet to rods, etc. 

22. A man paid $8,575 for bank stock at 245. How many 
shares, par value $100, did he buy? If a quarterly dividend of 
2J% is declared, how much should he receive ? 

23. Reduce 7,481 inches to rods, etc. 

24. A woman deposited $100 in a savings bank Jan. 1, 1892. 
On the first of July, interest at the rate of 49& per annum was 
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calculated, and entered on the depositor's bank book. Jan. 1, 
1893, interest on the new principal was placed to the credit of the 
depositor. The same was done July 1, 1893. How much was 
there to the woman's credit at the date last mentioned? 

26. Reduce 3,793 feet to rods, etc. 
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Find the amount of $375, for 1 year, at ^%. Consider- 
ing this as a new principal, find the amount for a year, same 
rate. Find the amount of this last principal for 3 months. 

26. What is the amount of $375, for 2 years 3 months, at 
6%, compound interest? 

27. "What is the amount of $375, for 2 years 3 months, at 6%, 
the interest compounded semi-annually ? 

Principal, f 375. 

3% 1125 6 months' interest. 
386.25 Amount 6 months. 
3% 11.5875 6 months' interest. 
Amount 1 year. 

3% 6 months* interest. 

Amount 1} years, 
etc., etc., etc. 

Find the "compound interest" on $375, for 2 years 3 months, 
at 6 per cent, compounded semi-annually. 

28. What is the amount of $ 100, at compound interest, for 3 
years, interest at 6%, compounded annually? 

29. Find the compound interest of $ 1,800, at 4% , for 2 years, 
interest compounded quarterly. 

$1,800.00 

1% 18.00 

1,818.00 

1% 18.18 

etc., etc., etc. 
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30. Find the difference between the simple interest of $ 100, 
for 2 yr. 3 mo., at h^o^ and the compound interest for the 
same time, interest compounded semi-annually. 

1100.00 
2i% =• A 2.50 Divide by 4, and put first quotient figure 

102.50 one place to the right. 
2J% 2.5625 

105.0625 
2J% 2.6266 

$ 107.6891 (four places of decimals are sufficient.) 

984. Compound interest is allowed by savings banks. It is 
not collectible on notes or other debts. 

REVIEW, 

985. Oral Problems. 

1. A capitalist wishes to realize 5^ on money invested in 
stock. What must be the annual dividend on stock costing 300, 
in order to produce this rate? 

2. What will be the taxes on property assessed at $25,000, 
the rate being $16 per $1,000? 

3. Find the compound interest on $1,000, for two years, at 
five per cent, interest compounded annually. 

4. What will be the net cost of an article marked $8, on 
which a discount of 50, 25, and 10% is allowed? 

5. Find the "list" price of an article sold for $10 after a 
discount of 50 and 50 per cent had been deducted. 

6. Paid 90^ for an article. The discount is 25 and 25 per 
cent. What is the list price? 

7. One boy can do a certain piece of work in 2 hours, a 
second boy requires 3 hours, a third needs 6 hours. How long 
will it take the three working together? 

8. Sold a cow for $60, losing 25%. What was the loss? 

9. Sold a cow for $60, gaining 25%. What was the gain? 
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10. Sold two horses at $240 apiece. On one I gained 20^, 
on the other I lost 20%. Did I gain or lose on both, and how 
much? 

SuoaESTiON. — f 240 in the first case represents 120% of cost of horse. 
The gain is 20%, which is J of selling price, or $40. 
The loss in the other case is 20 %, which is what part of the selling price ? 
Do not find the cost. 

11. John has $ 60, James has $ 80. James has what per cent 
more money than John? John has what per cent less money 
than James? 

12. "I is what per cent of -J-? ^ is what per cent of f ? 

13. Two men working together can finish a piece of work in 
8 days ; one can do it in 12 days. How long would the other 
take to do the work? 

14. How many yards of cloth at $3.75 per yard can be 
bought for $ 90 ? 
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992. If I wish to pay a bill in a distant city, ought I to enclose the 
money in a letter? Why? 

Can money be sent by express ? Can the telegraph be used in paying 
money at a distance ? 

What is a money-order ? 

Can I buy from the postal authorities a money-order payable in Europe ? 

What will be the cost of a money-order for $ 85, payable in San Francisco ? 

What is the largest money-order that can be purchased ? 

What is a check ? Can you tell why a draft rather than a check is used 
in paying a bill at a distance? 

Pupils should be encouraged to look up answers to the fore- 
going. 
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Bills of exchange are either foreign or domestic. A domestic 
bill of exchange is called a draft, the term hill of exchange being 
generally applied only to foreign bills. 

DOMESTIC EXCHANGE. 

993. Slate Problems. 

William F. Smith, of Memphis, Tenn., owes John M. Thomson, 
of New York, $3,475.86. He purchases from a Memphis banker, 
Joseph E. Washington, a sight draft for the above amount on the 
Chemical Bank of New York. The following is the form of the 
draft : 

$3,475^^. Memphis, Tenn., Aug. 9, 1893. 

At sight, pay to the order of John M. Thomson Three 
Thousand Four Hundred Seventy-five and -^^ Dollars, value 
received, and charge to the account of 

To Chemical Bank, Joseph E. Washington. 

New York. 

1. What must William F. Smith pay for the above draft, the 
rate being $ 1.50 premium per $1,000? 

(A draft for $1,000 costs $1,001.50.) 

2. Find the cost of a Boston draft on New York for $1,875, 
at 12^ discount per $1,000. 

(A draft for $ 1 ,000 costs $ 999.88.) 

3. What will a St. Louis merchant have to pay for a draft 
on New York for $2,460.53, at 50^ premium per $1,000? 

4. If the rate of exchange is 50^ discount per $1,000, what 
is the face of the sight draft on Boston, that can be bought in 
New York for $1,000? 

5. When the premium is $1.25 per $1,000, Mr. Brown pays 
$1,634.04 for a draft on Louisville. What is the face of the 
draft? 
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6. At 1% premium, find the cost of a sight draft for $ 1,843.60. 

f 1,843.60 
i%^ 2.30 Add. 



7. At 75^ discount per $1,000, how much will cost a sight 
draft on Milwaukee for $ 946. 75 ? 

$946.75 
. r 50 per M. .473 
^^ \ 25 per M. .237 

8. Paid $632.18 for a sight draft on Milwaukee. What was 
the face of the draft, the discount being ■^%? 

9. I sent a commission merchant $1,000 to buy grain. How 
much will he spend for grain, if his commission at 1^% is 
included in the amount sent ? 

(Let X = amount spent for grain. ? = commission.) 

10. A farmer ships produce to a commission merchant, which 
the latter sells for $339.66, charging 2 per cent commission. For 
the remainder of the money he buys groceries and dry-goods, 
charging 2 per cent commission on the amount spent. What is 
the cost of the goods purchased ? 

BEVIEW. 
994. Slate Problems. 

1. A joiner worked on Monday 9 hr. 45 min., on Tuesday 
and Wednesday 10 hr. 45 min. each day, on Thursday and Fri- 
day 10 hr. 15 min. each day, and on Saturday 6 hr. 45 min. 
What was the average length of his day's work ? 

2. A watch that loses 35 seconds in an hour was set right 
at noon on Monday. What time did it show at 6 p.m. the fol- 
lowing Thursday? 

3. There are 5 boys whose heights are 4 ft. 9 in., 5 ft. 1 in., 
4 ft. 5 in., 3 ft. 11 in., and 4 ft. 4 in., respectively. What is 
their average height ? 
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4. A man had a plot of ground 20 yards long and 12 yards 
wide, which he planted in cabbage. How many plants did he 
require, if the rows, which ran lengthwise, wer.e 2 feet apart and 
2 feet from the fence surrounding the plot, and the plants in the 
rows 16 inches from each other and from the fence ? 

Get the correct number of rows, and the correct number of plants in a 
row. How many plants would have been needed if the rows ran crosswise ? 

5. How long would it take a person to count a million silver 
dollars, at the rate of 100 a minute, and working 8 hours a day ? 

6. The front wheel of a wagon is 13 ft. 4 in. in circumference. 
How many revolutions will it make in a journey of 14 miles? 
How many more revolutions will it make than the hind wheel, 
the circumference of the latter being 17 ft. 6 in. ? 

7. The wheels of an engine being 16 ft. 8 in. in circumfer- 
ence, and the number of revolutions 150 per minute, how far 
does it go in an hour ? Give answer in miles and rods. 

995. Oironlar Heasure. 

60 seconds (/^) 1 minute (^ 
60 minutes 1 degree (°) 

360 degrees 1 circle. 

8. If the equatorial circumference of the earth is 25,000 
miles, how many miles apart are two places on the equator, the 
distance between them being 20° ? 

9. What is the length of a degree on a circle whose diameter 

is 18 feet? 

The circumference -= diameter x 3.1416. 

10. The 60th parallel of latitude is a circle about one-half as 
long as the equator. How far due east of Ohristiania is St. 
Petersburg, both situated on this parallel, the former being 10° 
east of Greenwich, and the latter 30° east ? 

11. How many miles north of the equator is a place in lati- 
tude 46° 22' 30" ? Take 69 J miles to a degree. 
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12. Two places in latitude 45° are 22® 30' apart, measured on 
that parallel. Find the distance in miles, assuming the 45th 
parallel to be a circle .7071 times the length of the equator, and 
considering the length of the latter to be 25,000 miles. 

996. Time Drafts. 

$9S'^-AAr- New Oblea^ns, June 15, 1893. 

At three days' sight, pay to the order of John D. Hallock, 
Nine Hundred Eighty-seven -j^ Dollars, value received, and 
charge to account of 

To National Park Bank, ^^^^^ Phillips. 

New York. 

When Mr. Hallock receives the above, he presents it to the National 
Park Bank for acceptance. The proper bank official writes across the face 
of the draft in red ink •' Accepted," with the date, say " June 18, 1893," and 
signs his name. Three days thereafter, plus three days of grace, or June 24, 
the draft will be payable. 

937. Sight drafts are usually not allowed days of grace. Time drafts 
are generally allowed three days of grace. (See Appendix.) 

996. The premium on the above draft at $1.50 per $1,000 is calcu- 
lated on the face of the draft, and amounts to $1.48. 

999. Since it is not payable until six days after acceptance, the inter- 
est (or bank discount) for that time is deducted. 

Interest on fSSTy'y^ for 6 days at 6% = $.99. 
Cost of draft = $987.65 + $ 1.48 - $ .99 = $988.14. 

N.B. Take 6% as the interest rate, unless a different rate be expressed. 

100(X Slate Hzerciseis. 

1. What will I have to pay for a 90-days draft on San Fran- 
cisco for $840, at $1.75 premium per $1,000? 

2. Face $400; 30 days' sight; discount |%. Cost? 

8. Face $560; 60 days' sight; premium 50^ per $1,000. 
Find cost. 
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4. What will be the cost of a sight draft for $625.38 at 7^^ 
discount per $1,000? 

5. Find the cost of a 60-days draft for x dollars, premium 
25)2^ per $1,000. 

6. Find the cost of an ar-day draft for $1,200, discount ^%. 

7. Find the cost of a 30-days draft for $1,600, premium 
X dollars per $1,000. 

8. Paid $1,188.90 for a 60-days draft, at |% premium. 
What was the face of the draft ? 

9. A time draft for $1,800 at $1 premium per $1,000, cost 
$1791.90. At how many days* sight was it drawn? 

10. At what rate did I purchase a 90-days draft for $900, its 
cost being $884.70? 

LONGITUDE AND TIME. 

Note. — This topic should be taught in connection with the study of 
Mathematical Geography. The globe should be used to show the pupils 
that all places on the same meridian have the same time, that a difference 
in longitude of 15 degrees produces a difference in time of 1 hour, and that 
the more easterly of two places has the later time. 

1001. Oral Problems. 

1. The difference in time being 1 hour for each 15 degrees, 
find the difference in longitude between two cities differing in 
time 3J hours. 

2. Two places differ in longitude 61 degrees. What is their 
difference in time ? 

3. London is 75® east of Philadelphia. When it is 1 o'clock 
at Philadelphia, what is the time at London ? 

4. When it is 2 p.m. at London, what is the time at Phila- 
delphia? 
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6. When it is noon at a city 25 degrees west of Vienna^ what 
is the time at the latter place ? 

6. How many degrees of longitude correspond to a time dif- 
ference of 3 hours 40 minutes ? 

7. What is the diflference in longitude between Philadelphia, 
75° west longitude, and St. Petersburg, 30® east longitude ? 

8. When it is 3 p.m. at St. Petersburg, what is the time at 
Philadelphia ? 

9. Washington is in 77® west longitude, and uses " standard 
time," that is, the time of 75° west longitude. What is the 
difference between the correct time at Washington and its clock 
time? 

10. A town in 84® west longitude uses standard time (of 90®). 
What is the correct time when the clocks are striking 12, noon ? 

1002. Slate Problems. 

1. Find the difference in longitude between two places dif- 
fering in time 3 hr. 44 min. 

2. Two places differ in longitude 37® 18'. What is their 
difference in time ? 

3. Chicago is 87® 35' west of Greenwich. What is the dif- 
ference in time between the two places? 

Is it earlier or later than noon at Chicago when it is noon at 
Greenwich ? Why ? 

What is the standard time at Chicago when it is 1 p.m. at 
Greenwich ? 

4. When a captain's observation of the sun shows that it is 
exactly noon, the ship's chronometer, keeping Greenwich time, 
reads 30 minutes past 2 p.m. How many degrees west of Green- 
wich is the vessel ? 

5. Find the difference in time between two places in longi- 
tude 74® 31' and 93® 14' west of Greenwich, respectively. 
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6. When it is noon at a place 11** east of Greenwich, it is 
1.30 P.M. at another place. Find the longitude of the latter place. 

7. A train ran from New York to San Francisco, 3,313.5 
miles, in 3 da. 12 hr. 17 min. How many miles per hour did it 
average ? 

8. If for $6 I can have 1,200 pounds carried 36 miles, how 
many pounds can I have carried 24 miles for the same money ? 

9. At 80^ per ounce, what is the value of 36 ingots of 
silver, each weighing 2 lb. 10 oz. 15 pwt. ? 

10. Find 30 per cent of 27 yards 8 inches. 

11. The solid contents of a block 12 feet 6 inches wide and 3 
feet 9 inches thick are 27 cubic yards 1 cubic foot 810 cubic 
inches. Required its length. 

12. A farmer sold 237 bushels 3 pecks of wheat, which was 48 

per cent of his crop. How many bushels, pecks, etc., did he 

have left? 

(48% is given ; yon have to find what %? What part of 48% added to 
itself will give the required per cent ? Do not find the whole crop.) 

13. How many spoons, each weighing 2 ounces 12 penny- 
weights, can be made from 4 pounds 4 ounces of silver ? 

14. A man travels due west, on the 45th parallel of latitude, 
34 miles per hour for 24 hours. How many degrees has he 
traveled, the length of a degree being 48.96 miles? 

EEVIEW. 
1003. Oral Problems. 

1. A puts $ 600 into business ; B, $400 ; the profits are $ 500. 
What is the share of each ? 

2. Two boys hire a camera for 26 weeks, paying $5.20. 
How much should be paid by the boy that uses it 12 weeks ? 

3. New Orleans is 90® west of Greenwich. When it is 2 p.m. 
at the latter place, what is the time at New Orleans ? 
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4. Find the discount, at 6%, on a note for $800, that has 48 
days to run. 

6. What will be the cost of 84* yards of muslin at 49^ a yard ? 

6. Two men hire a pasture for $ 84. One puts in twice as 
many head of cattle as the other. What should each pay ? 

BILLS OF EXCHANGE, 

Exchange for £180 Vis, M, New Yoek, Dec. 14, 1895. 

Sixty days after sight of this First of Exchange (Second 
unpaid), pay to the order of John W. Moran & Bro., One Hun- 
dred Eighty pounds sterling, seventeen shillings, six pence, 

Value received, and charge the same to account of 

To James Lekkon k Oc, \ 

London. I Fsteb Comesfokd & Sok. 

No. 39. J 

1005. Slate Ezercises. 
1. Find the cost of the above bill at $4.87 per £. 

JB 200 = ? 974.00 
20- 



£180 =•$ 
10s.- 2.436 £i 
5«. = 
28. 6d- 



2. What would be the cost of a cable transfer of £251 11a. 

9rf., at$4.88iper£? 

£250 -.$1,221.25 ^ of £1,000 
li^ 
10a.- 

3«.- 

The newspapers give quotations of foreign exchange for sight and 60-day 
bills, also for cable transfers. 
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1006. The New York qdotations for French exchange give the number 

of francs for $1. 

Paris cable transfers 5.16| @ 5.15f. 

Paris bankers' 60 days 5.18| @ 5.18J. 

Paris bankers' sight 5.16J @ 5.16J. 

1007. The quotations for German exchange give the value in U. S. 
money of 4 Keichmarks (or marks). 

Reichmarks (4) 60 days 95J @ 95J. 
Reichmarks (4) sight 95| @ 95}. 

3. Find the cost of a sight bill on Paris for 1,000 francs, at 
5.16:^ francs for $ 1. 

4. Find the cost of a 60-days bill of exchange on Berlin for 
1,874.35 marks, at 95^^ for 4 marks. 

6. What will be the face in marks of a sight bill of exchange 
on Berlin that can be bought for $1,000, at 95^^ for 4 marks? 

6. A New York merchant pays $1,637.50 for a 60-days bill 
on Paris. What is the face of the bill, the rate of exchange 
being 5.18^ francs for $1 ? 

7. At $4.88 per £, what will be the face of the sight bill on 
London that can be bought for $1,500? 

18750 £307 78., etc. 

imW _^ 18750 61 )18750 

*M 61 450 

61 ~~~ 

£23 remainder 

22. 

4608., new dividend. 

8. Bought goods in London amounting to £437 55. 10c?. less 
4%. How much will I have to pay in Boston for a sight bill of 
exchange at $4.88^, to settle the account? 

9. What will be the cost in Chicago for a 60-day bill on Paris, 
that will pay for the following articles? Bate, 1 franc = 19^^. 

18 pieces silk, 44 meters each, at 25 francs per meter, less 7^%. 
3 pieces of cloth, 50 meters each, at 20 francs per meter, less b%. 
Packing charges, 60.50 francs. 
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10. I wish to send a sight bill of exchange on Berlin in pay- 
ment of the following invoice : 

4 cases musical instruments amounting to 3,598.60 marks, less 
10, 5, and 2^%. 

Freight to Hamburg, 165 kilos, at 4.80 marks per kilo. 

At 95^^ for 4 marks, what will be the cost of the bill of 
exchange ? 



CHAPTER XIII. 

PAKTIAL PATMHITS. — EATIO AND PEOPOETION. — SQUARE 

SOOT STTEFAOES AND VOLUMES. 

PARTIAL PAYMENTS. 

1008. U.S. Enle. 

DuLUTH, MiiTif., Jan. 5, 1889. 

On demand, I promise to pay to the order of Owen McGee 
Three Hundred Dollars, value received, with interest at 7 per 
cent. 

$3003^. J. Eandolph Page. 

Endorsements: May 20, 1889, $100; Oct. 30, 1889, $100; 
March 6, 1890, $60. 

How much was due Jan. 5, 1891 ? 

Find amount of 1 300 Jan. 5, 1889, to first payment May 20, 1889, 4 mo. 

15 da. (by compound subtraction). $307.88 

Deduct first payment, 100.00 

Balance May 20, 1889, ? 207.88 

Interest on $207.88 to Oct. 30, 5 mo. 10 da., 6.47 

Amount, 1 214.35 

Less second payment, 100.00 

Balance Oct. 30, 1 889, % 1 1 4.35 

Interest on $114.36 Oct. 30 to March 6, 4 mo. 6 da., 2.80 

Amount, $117.15 

Less third payment, 50.00 

Balance March 6, 1890, $67.15 

Interest on $67.15 March 6 to Jan. 5, 9 mo. 29 da., 3.90 

Due Jan. 5, 1891, $71.05 

458 
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1009. Slate ExerciBOS. 

Note. — Find time by compound subtraction. 

1. How much is due June 3, 1896, on a demand note for 
$1,200, with interest at 6%, dated June 3, 1893, bearing en- 
dorsements of payment of $ 500, Sept. 18, 1894 ; $ 600, Jan. 3, 
1895? 

2. A demand note for $600, bearing interest at 5%, was 
given Feb. 18, 1892. A payment of $250 was made May 28, 
1893 ; one of $ 150 was made Oct. 8, 1893. How much is due 
Jan. 23, 1895? 

3. Note for $2,000; interest, 7%; dated April 15, 1891. 
Endorsements : $50, Sept. 20, 1891 ; $100, May 26, 1892; $1,000, 
June 20, 1893. How much is due Dec. 27, 1894 ? 

1010. Face of note. 1 2,000.00 
Interest from April 15 to Sept. 20, 1891, 5 mo. 5 da., 60.28 
Amount due Sept. 20, 1891, $2,060.28 
If the $50 payment were deducted, and interest computed on 

the balance, $2,010.27, the maker would be charged interest on 
$ 10.27 more than the face of the note, and this the law does not 
allow. Interest is taken on $ 2,000 until next payment, May 
26, 1892, 8 mo. 6 da., 95.67 

Amount due May 26, 1892, $2,165.95 

As the two payments are not large enough to meet the interest 
now due, the interest is again calculated on the original $2,000 
from May 26, 1892, to June 20, 1893, 1 yr. 24 da., 149.33 

Amount, $2,305.28 

Less $50 + $ 100 + $1,000 (three payments), 1.150.00 

Balance due June 20, 1893, $1,155.28 

Interest on $1,155.26 to Dec. 27, 1894, 1 yr. 6 mo. 7 da., 122.87 

Due Dec. 27. 1894, $1,278.15 

1011. By the United States rule for partial payments, the 
amount of the principal is found to the time when the payment, or 
the sum of two or more payments, equals or exceeds the interest. 

From this amount deduct the payment or sum of payments. 
Use the balance then due as a new principal, and proceed as 
before. . 



460 ARITHMETIC. 

4. Albany, N.Y., March 5, 1893. 

One year after date, I promise to pay John Harrigan, or 
order, Nine Hundred Dollars, value received, with interest at six 
per cent. 

$ 900^% Andrew T. Sullivan. 

Endorsed as follows : June 5, 1893, $ 10 ; Sept. 5, 1893, $ 50 ; 
Jan. 5, 1894, $ 120. 

What was due March 8, 1894 ? 

1012. In the United States courts, and in those of some of the states, 
interest for a portion of a year is taken by days, upon the basis of 365 days 
to the year. 

To make the work easier for the pupils, however, the year of 360 days 
should be used in the examples given, and the time between dates should 
be found by compound subtraction. 

PRESENT WORTH AND TRUE DISCOUNT. 

1016. Problems are frequently met with in books, in which the " pres- 
ent worth " is asked of a sum of money payable at a future date. 

1017. 1. What is the present worth of $150 payable in 1 
year 6 months, interest 6% ? 

By this is meant what sum at 6 % interest will amount to $ 150 in 1 year 
6 months ? Or, 

Given the amount ($ 150), rate 6 %, time 1 yr. 6 mo., to find principal. 

« + (aJXi^Xli) = 150. 

1018. By "true discount" is meant the difference between the sum 
payable at a future time and its " present worth." 

2. What is the " true discount " of $ 150, payable in 1 year 
6 months, interest 6% ? 

The amount $150, rate 6%, time 1 yr. 6 mo., are given. Find the- 

interest. 

Let X =■ principal 

Amount = x + {xx t^ X 1 J) = 150 

Interest — amount — x 
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SURFACES AND VOLUMES 

1024. Slate Problems. 

1. If a piece of cloth is 20 yards long and f yd. broad, how 
broad is another piece of cloth 12 yards long that contains as 
many square yards as the former ? 

2. An iron beam 16 ft. long, 2\ ft. broad, and 8 in. thick, 
weighs 1,280 lb. What is the length of a similar beam whose 
breadth is 3^ ft., thickness 7-J- in., and weight 2,028 lb. ? 

3. What will it cost to carpet a room 22J- ft. long by 15f ft. 
wide with carpet 2J ft. wide, costing $1.60 per yd. ? 

4. What is the length of a box 6-| fb. wide and *1\ ft. high, 
that will exactly contain 12 boxes 4|- ft. long, 3^ ft. wide, and 
2^ ft. deep ? 

6. What is the value, at $120 per acre, of a square field 
whose side is 35.25 chains ? 

10 sq. chains = 1 acre. 

6. What is the area in square feet of a triangle whose base 
is 18 ft. 4 in., and whose altitude is 11 ft. 10 in. ? 

7. What is the area of a circle whose diameter is 7.5 feet, 
the area of the circle being .7854 times the area of the square 
that will just enclose it? 

8. Find the capacity, in bushels, of a bin 22 ft. long, 14 ft. 
wide, 12 ft. high? 

9. How many gallons will a tank hold, its dimensions being 
4 ft. 1 in. by 3 ft. 8 in. by 2 ft. 3 in. ? 

10. How many square yards are there in the walls and the 
ceiling of a room 21 ft. long, 18 ft. wide, 12 ft. high ? Make a 
diagram. 

11. A tank 5^ ft. by 6 ft. by 7 ft. can be emptied by two 
pipes, one of which discharges 9 gallons per minute and the 



462 ARITHMETIC. « 

other 7 gallons per minute. How long will it take each to 
empty the tank ? How long will it take both together ? 

12. A parlor is 18 feet long, 15 feet wide. Make a diagram 
showing how carpet 27 inches wide can be laid without cutting 
the carpet lengthwise. Which would be the better way to lay 
carpet 30 inches wide in the above room ? 

13. Calculate the number of running yards of carpet 30 in. 
wide needed for the floor of the above room, including 4J- yards 
wasted in matching the pattern. 

Find the cost of carpeting the room at 95 cents per running 
yard for carpet, 5 cents per square yard for lining, and 10 cents 
per running yard for sewing and laying. 

14. A rug 18 feet long, 15 feet wide, is placed in the centre 
of the floor of a room 21 feet long, 18 feet wide. What is the 
width of the strip left uncovered ? Find the area of the uncov- 
ered space ? 

16. A room is 18 feet wide, 24 feet long, 9 feet high. There 
are^two doors 4 feet wide, 7^ feet high ; two windows 4 feet wide, 
6 feet high ; and a flre-place 5 feet square. How many square 
feet of plastering will there be on the walls and ceiling, deduct- 
ing for a baseboard 12 inches wide ? How many running feet of 
baseboard will be needed ? 

Draw " development ** of the above room, showing the four 
walls and the ceiling, and locating the doors, the windows, and 
the baseboard. 

Do not use baseboard where it is not required. 

16. At the rate of $1,400 for a pile of lumber 25 ft. long, 20 
ft. wide, 10 ft. high, what is the value of a pile 50 ft. long, 40 
ft. wide, 20 ft. high ? 

17. If it costs $ 14 to paint the walls and the ceiling of a room 
25 ft. long, 20 ft. wide, and 10 ft. high, what will it cost to paint 
the walls and the ceiling of a room 50 ft. long, 40 ft. wide, and 
20 ft. high? 



» INVOLUTION. 463 

SQUARE ROOT. 

1029. Squaring a number is multiplying the number by itself. 
The square of 8 = 8 X 8 = 64. 

1030. The square of a number is indicated by writing a small 
2 a little to the right of the upper part of the number. 

b^ = 25, 12* = 144. 

• What is the square of 4? Of 6? Of 7? Of 9? Of 10? Of 11? 

2» = ? 3'=:? 

Square 13. 15. 21. 16. 19. 14^* = ? 17* = ? 24' = ? 33'=? 

1031. The square of 25 = (20 + 5) X (20 + 5). 

20+5 

20-1-5 
Multiplying by 20 20» + 20 X 5 
Multiplying by 5 20x5 4-5' 

202 + 2(20 X 5) + 5« = 400 -H 200 + 26 = 625. 

1032. The square of the sum of two numbers is equal to the 
square of the first + twice the |)roduct of the first by the secpnd 
+ the square of the second. 

13* =• (10 + 3)» = 10*+2(10x3)+3» = ? 

18' = (10 + 8)» = 100 +160 + 64 = ? 

27' = (20+ 7)* = 400 + 280 + 49 =? 

1033. Oral Exercises. 
Square : 

1. 14 4. 22 7. 51 10. 32 13. 24 

2. 15 6. 31 8. 61 11. 42 14. 33 

3. 21 6. 41 9. 23 12. 52 15. 43 

1034. The square root of 4 is 2 ; of 9 is 3 ; of 16 is 4 ; of 25 
is 5. 

1035. Give the square root of 36. Of 64. Of 81. Of 121. 
Of 49. Of 100. Of 144. 
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1036. The sign of square root is -yj. 



V81 = 9. Vl21 = ? V26=? V49 = ? 

1037. Find the square root of 169. 

10^ = 100. 20* =400. The square root is between 10 and 20; it is, 
therefore, 10 + a second number. 

169 = 102 -f 2(10 X second) + second'. 
169 = 100 + 20 X second + second ». 
20 X second + second* = 69. 
From this it appears that the second number is 3, since 

20 X 3 + S'* = 69. 

1038. It may be shown in this way : 

10 (first number) 







169 






10« = 100 


Trial divisor - 


-twice 10 20) 69(3 second number) 

60 
9 






3«= 9 ' 






Am. 10 + 3 = 13. 


1039. 


Find the square root of 2,116. 

40 (first number) 
2,116 
40» 1,600 



40 X 2 =» 80, trial divisor ) 516(6 second number) 

480 

36 = 6« 
Ans. 46. 

1040. Instead of multiplying the trial divisor by the second number, 
and then ascertaining whether the remainder is the square of the second 
number, the second number is added to the trial divisor and this sum is mul- 
tiplied by the second number. 

40 (first number) 

2,116 
1,600 



(2 X 40) + 6 = 86) 516(6 second number) 

516 
Ans. 46. 
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1041. In practice, the work is shortened by omitting the ciphers. 
First, point off in periods of two figures, commenc- a a A 

ing at the right. Find the greatest square in the first 

period, and place the root in the quotient. Subtract ^^ ^^ 

the square from the first period. Bring down the next 16 

period. Multiply the first quotient figure by 2, and 86) 516 

use it as a trial divisor. Place the second figure in 5]^g 
the quotient. Affix it also to the trial divisor. Mul- 

tiply the two figures in the trial divisor by the second quotient figure. 

1042. Slate Exeroises. 
Extract the square root : 



1. 


196 


6. 


1,296 


11. 


2,809 


16. 


5,625 


2. 


266 


7. 


1,225 


12. 


2,916 


17. 


6,889 


3. 


324 


8. 


1,764 


13. 


3,721 


18. 


7,056 


4. 


576 


9. 


1,936 


14. 


3,969 


19. 


8,281 


5. 


676 


10. 


2,601 


15. 


5,184 


20. 


9,025 








REVIEW. 









1043. Slate Exercises. 
Divide (Arts. 885, 616) : 

1. 4,270,978,096^-564,347 6. 2,171,008,895-4-721,985 

2. 4,375,621,423-^856,789 7. 86,409,429,120^-876,008 

3. 4,518,821,072-^752,134 8. 57,681,954,968-^768,437 

4. 3,817,832,184^607,432 9. 40,333,410,989-^568,709 
6. 3,462,706,614^567,843 10. 53,531,676,960-^678,432 

Write answers (Art. 385) : 

1 450,000 4^ 700,000 7^ 901.020 

86,432 ' 59,084 ' 98,642 

2 500,000 5 683,427 3 385,098 

72,356 ' 67,805 * 76.057 

3 583,217 e 701,380 9 673,217 

64,587 ' 58,437 ' 85,607 
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1044. An InToioe (English). 

Invoice of 3 bales Linen Goods forwarded by rail to Glasgow, 
for shipment thence per S.S. Anchoria to New York, to order, 
and for account and risk of Messrs. Robinson & Go. 



[r]Co. 




30 pes. Bord. Crash 

30 •' 

60 " Checked G.C. 

60 



<( 



<i 



(C 



Less 2^% disct. 



yd. 








1500 


IJ d. 


£11 


14 


1500 


2 " 






3000 


IJ " 






2889 


2f|" 






£ 


£ 



4i 



1. Find the duty in U. S. money at 50% ad valorem. 

£ = $4.8665. 

2. What is the cost in English money of crockery amounting 
to £166 13s. 4(i. less a discount of 5 and 5% ? 



RATIO. 

1045. Ratio is the relation which one number has to another 
of the same kind. 

1046. The first term of the ratio is called the antecedent ; the 
second, the consequent. 

The ratio of 3 to 6, $9 to $18, 15 cows to 30 cows may be 
expressed f, -j^, ^. They are each equal to \. 

1047. Oral Exercises. 

Express the ratio in lowest terms : 

1. 175 to 700 4. 3 quarts to 4 gallons 

116 _ 1 J. o 

^"° * Note. — The denominations must 

2. $19 to $95 be the same. 

3. $36.50 to $ 18.25 3 quarts to 16 quarts -» ^ 
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5. 6 pecks to 5 bushels 8. 1 gallon to 500 cu. in. 

6. 20 mills to 1 dollar 9. 1 mark (23.8^) to 1 franc (19.3^) 

7. 7 tenths to 3 fifths 10. 1 shilling (24.83^) to 1 dollar 



104a Sight Ezeroisei. 
16 64 






5. 



18^36 
37 ? 

15 ^ 
13 65 



2. ^= 



3. f^=-^ 



6. ^ = ^ 



7. ^ 



^ 1 pk. ^ $? 
3 bu. $24 

3qt.^ 30^ 
1 gal. ?^ 



8. 



9. 



17 _ 
21 


.51 

? 


18 


36 


• 


70 


? 

• 


57 


24 


72 


$16 


7 marks 


• 


21 marks 



10. 5-+-22 = ?-^88 



11. 6 horses -^-? horses = $600 -5" $900 

12. 1 ft. -H? yd. = 15^ -^90^ 

13. 1 qt. 1 pt.^1 pt. = ?^-4-4^ 

14. li-^| = ;^| 

15. 2.8 -^.4 = .14-^ a; 



1049. Oisal Problems. 

1. One line is a rod long, another is 5^ ft. long. What is the 
ratio of the first to the second ? 

2. What is the ratio of 7 hours to 1 day ? 

3. A pound of coffee costs 30^, of sugar 6^. What is the 
ratio of their respective prices ? 

4. A walks in 4 hours as far as B in 5. What is the ratio 
of A'b speed to B's? 
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6. E earns in 6 days as much as D earns in 8 days. Find 
the ratio of E's daily earnings to D's. 

6. One wheel makes 300 revolutions in 2 minutes, the 
second requires only 1-J- minutes to make the same number. 
Find the ratio of the number of revolutions made by the first 
wheel in 1 minute to the number made by the second wheel in 
the same time. 

7. A circle whose diameter is 1 ft. has a circumference of 3-J- 
ft. What is the ratio of the diameter to the circumference ? 

8. One train goes 40 miles an hour, a second goes 46 miles 
an hour. What is the ratio of the speed of the first to that of 
the second ? 

9. A window is 6 ft. 4 in. high by 4 ft. 2 in. wide. What is 
the ratio of the height to the width ? 

10. A father is 36 years old, his son is 9. What was the 
ratio 6 years ago of the father's age to that of the son ? 

1050. Slate Problems. 

(Be sure your answer is correct.) 

1. One line is 3 rods 4 yards long, the length of another is 
5 rods 1 ft. Find the ratio of the first to the second. 

2. One candle lasts 4 hours 20 minutes, •another lasts 3 hours 
15 minutes. Find the ratio of the first to the second. 

3. A pound of coffee costs 25^^; 1 lb. of sugar costs 5-j^^. 
What is the ratio of price of sugar to that of coffee ? 

4. M walks in 1 hour 47 min. as far as N walks in 2 hours 
3 minutes. What is the ratio of M's speed to N's? 

6. P earns in 19^ days as much as Q in 18f days. What is 
the ratio of Q's daily earnings to P's? Of P's to Q's? 

6. One wheel makes 600 revolutions in 8^ seconds; a second 
makes 300 revolutions in 3^ seconds. What is the ratio of the 
speed of the first wheel to that of the second? 
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7. The circumference of a circle is 12.5664 ft., and its radius 
is 2 ft. What is the ratio of the diameter to the circumference ? 

8. One train goes 40 miles in 50 minutes, another goes 24 
miles in a half hour. What is the ratio of the speed of the sec- 
ond to that of the first ? 

9. One window is 6 ft. 8 in. X 4 ft. 2 in. ; a second is 4 ft. 8 
in. X 2 ft. 1 in. What is the ratio of the area of the second to 
that of the first ? 

10. A mother is now 35 years old, and her son is 3 years and 
6 months old. Fourteen months ago, what was the ratio of the 
mother's age to that of her son ? 

11. A farm costing $ 4,750 was sold for $ 5,750. What is the 
ratio between the profit and the cost ? 

12. A man can do a piece of work in ^ days. What part of 
it can h© do in a day and a half? What decimal? What per 
cent? 

13. What is the ratio between a ton of 2,000 pounds and one 
of 2,240 pounds? 

INTEREST AND DISCOUNT. 
1052. Slate Exercises. 

(Solve the first ten by aliquot parts.) 

Find the amount : 

1. $ 1,875.25, 3 yr. 5 mo. 15 da., ^%. 

2. $487.50, 1 yr. 10 mo. 25 da., 6%. 

3. $1,206.84, 2 yr. 1 mo. 16 da., 5%. 
* 4. $595.00, 7 yr. 7 mo. 7 da., 1%. 

7 mo. — ^ of 7 yr. 7 da. — what part of 7 mo. 
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6. $763.25, 8 mo. 11 da., 4%. 

6. $685.70, 19 mo. 5 da., aj%. 

7. $1,563.00, 3 mo. 20 da., 5%. 

8. $998.45, 87 da., 4%. 

9. $2,575.50, 149 da., 3%. 
10. $693.27, 214 da., 6%. 

1053. Find the value of x : 

11. Principal, $240; rate, a?; interest, $32.04; time, 2 yr. 11 
mo. 18 da. 

12. Principal, X) rate, 6% ; amount, $717.40; time, 3 yr. 3 
mo. 4 da. 

* 

13. Principal, $360; rate, 3% ; interest, $48.87; time, x. 

14. Principal, $288; rate, 2^% ; amount, $307.22; time, x. 

15. Principal, x\ rate, 6%; interest, $13.10; time, 4 mo. 
11 da. 

16. Principal, $270; rate, a?; amount, $ 273.27 ; time, 3 mo. 
19 da. 

1054. Distinguieh between "term" and "time." Term of a 90-day 
note is 93 days. (See Arts. 939 and 941.) 

17. Term, 0?; face, $600; discount, $ 6.30 ; rate, 6%. 

18. Term, 33 days; face, X] proceeds, $397.80; rate, 6%. 

19. Time, 90 days; face, $300; proceeds, x\ rate, 6%. 

20. Term, 21 days; face, $600; discount, $2.45; rate, a:. 

21. Time, 4 mo. ; face, $200; discount, x\ rate, 6%. 

22. Term, 132 days; face, x\ proceeds, $2,689.50; rate, 6%. 

23. Term, a;; face, $150; proceeds, $147.75; rate, 6%. . 

24. Term, x\ face, $1,650; discount, $4.95; rate, 6%. 
26. Time, 69 days; face, x\ proceeds, $469.80; rate, 6%. 
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E£VIEW. 


• 


loss. Find products : 






1. 648 X i 


11. 


1,864x250 


2. 976 xH 


12. 


983x51 


8. 1.648 X87i 


13. 


1,576 X 62J 


4. 2,592 x9||. 


14. 


176 X 23| 


6. 2,416x875 


15. 


1,128 X 375 


• 6. 874 X 9G 


16. 


895 X i^ 


7. 848 X 125 


17. 


864 X 486 


8. 376 X 999 


18. 


975 X 318 


9. 792 X 25 


19. 


87|x6t 


10. 457 X 16 


20. 


48}X4| 



LONGITUDE AND TIME. 

1056. Note. — Making diagrams, as shown below, may assist the pupil 
to solve the problems. 

1. Given the longitude of A as 95** east, and that of B as 74** 
east, and the time at A as 1 : 30 p.m., to find the time at B. 

Since the latitude of B has no bearing upon its time, both places may be 
located upon the same line running east and west. 

Time difference = ? hours. 
Time = ? Time 1 : 30 p.m. 

B A 

West 1 -I 1 East 

0*» 74<> 95® 

Longitude difference >» 21®. 

Locate the prime meridian (that of 0°), then the meridians of 74® and 95® 
east. Mark above the last two the names of the places, B and A. Write 
above A its given time, 1 : 30 p.m. 

To find the time at B, we must find the difference of time between B and 
A. The difference in longitude is 95° - 74® = 21°. The difference in time 
is (21 -4- 15) hours. 

Note. — Remember that the more easterly of the two places has the later 
time. 
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2. A is situated in 71** west longitude, B in 107° west longi- 
tude. What time is it at £, when it is noon at A? 

Time diff. = ? 

Time? 12 M. 

B A 
West 1 1 1 East 

1070 710 QO 

Long. diff. = ? 

8. Find the longitude of B, whose time is 8 : 10 : 30 a.m., 
when it is 7 : 15 a.m. at A, whose longitude is 166° 48' west. 

Time difference =? 
7 : 15 A.M. 8 : 10 : 30 A.M. 

A B 

West 1 1 1 East 

156° 48' Longitude = ? 0° 

Longitude difference = ? 

Since B has the later time, its location is east of A. The difference in 
time, being nearly an hour, shows the difference in longitude to be nearly 
15°. Find the exact difference. Is it to be added to 156° 48' or subtracted 
from it, to give the longitude of B ? 

4. When it is 2 : 40 a.m. at A, in 57° 24' west longitude, it 
is 10 A.M. at B. Find the longitude of B. 

Time difference = 7J hours. 

2 : 40 A.1C. 10 A.M. 

A B 
West 1 1 1 East 

57° 24' 0° Longitude - ? 

Longitude difference =» 15° X 7 J = 110°. 

If we go 110° eastward from A, we shall reach the prime meridian after 
going how many degrees and minutes? How many more degrees and 
minutes must we travel to reach B ? Is B in east or in west longitude 7 

5. When it is noon at B, what is the time at A, the former 
being in longitude 44° east, and the latter in longitude 67° west? 

Time difference » ? 
Time-? 12 m. 

A B 
West ! 1 1 East 

57° 0° 44° 

Longitude difference — 101°. Why ? 
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1057. Find the longitude or the time : 





Longitade of A. 


Time at A. 


Lofigitude of B. 


Time at B. 


6. 


63** east 


9 A.M. 


54^ east 


? 


7. 


57^ 25' east 


? 


83° 20' east 


1 : 45 P.M. 


8. 


156^48' west 


3 : 15 P.M. 


? 


4 : 10 P.M. 


9. 


? 


11 : 42 A.M. 


56** 25' west 


1 : 27 P.M. 


10. 


2^ 15' west 


6 : 53 A.M. 


67** 48' east 


? 


11. 


2r 10' eaflt 


? 


27° 10' west 


12 M. 

• 


12. 


? 

• 


4 : 10 P.M. 


18° 4' east 


11 : 30 A.M. 


13. 


74^ 56' west 


3 : 50 A.M. 


? 


11 A.M. 


14. 


4' 30" east 


8 : 47 A.M. 


90° 15' west 


? 


16. 


? 


10:30 P.M. 


32° 30' east 


6 : 48 P.M. 



SQUARE ROOT. 



1058. Find the square root: 

1- iV 8. T% 



2- A 

4- T^r 



6- im 
8. ah 



12- MM 



Note. — Before extracting the square root of the following, reduce the 
mixed numbers to improper fractions. 



13. 12i 

14. IH 

16. m 



16- ^m 

17. 6||| 

18. lOftt 



19. 156^ 

20. 264tV 

21. 102ff 
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SPECIAL DRILLS. 

1060. Find sums : 

11 + 55 + 99 92 + 18 + 48 25 + 84 + 58 45 + 56 + 68 

46 + 22 + 88 36+71 + 67 66 + 15 + 96 75 + 34 + 86 

33 + 76 + 37 89 + 28 + 64 27 + 19 + 87 41 + 65 + 59 

66 + 42 + 54 53 + 47 + 35 69 + 73 + 38 52 + 39 + 78 

1061. Find answers : 

150-23-48 162-(26 + 61) 174-41-35 165-(28 + 47) 

172-19-66 154 -(36 + 44) 163-38-43 171 -(32 + 33) 

183-37-42 184 -(39 + 35) 155-49-24 180 -(18 + 28) 

161-12-71 173 -(57 + 17) 181-47-33 153 -(45 + 31) 

1062. Find products : 

36x31 54x51 72x71 90x89 

36x29 54x49 72x69 90x91 

45x41 63x61 81x81 • 99x99 

45x39 63x59 81x79 101x99 



1063. Find quotients : 

576-^18 448-^14 600-5-24 225 

693 -^- 21 533 -^ 13 675 ^ 75 150 

608 -f- 19 924-^-22 825-^75 825 

848-^16 943-^23 525 -f- 75 750 



12* 

37i 
62^ 



1064. Find answers : 

315 X li4 32 x39i 7^x7^ 18^x5^ 

378 X l|i 45 xl9ii 8^x ^ l^X^ 

97^-^ 3 105^-^12 1551-4- 7 19^-^21 

85i-Hll 109i-f- 4 200|-f-18 25f-*-3i 
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1065. Oral Problems. 

1. Paid 92 ;2^ for coffee, 48^ for butter, and 18^ for lard. 
How mucb was my bill ? 

2. I had $150. Spent $23 for a suit of clothes and $48 for 
tools. How much was left ? 

3. What is the area of a field 36 yd. by 31 yd, ? 

4. 600 hours = how many days? 

6. What is the cost of a cow if I pay $630 for 15 ? 

6. How many ounces in 29^ lb. ? 

7. 109^ lb. sugar are divided among 4 people. What is the 
share of each ? 

8. At l-j^^ per lb., how many lb. iron can I get for $5.70? 

9. What will be the cost of 51 tons iron at $17 per ton? 

10. What will be the average age of 9 boys, each 12 years old, 
and 6 boys, each 10 years old ? 

11. At 42 miles per hour, how long will it take a train to go 
882 miles? 

12. At 25^ per hour, what will a man earn in 18 days of 10 
hours ? 

13. What will be the net price of an article whose catalogue 
price is $20.00, the discount being 90 and 10% ? 

14. A man had $181 in bank. What will be his balance 
after taking out $ 47 and $ 33 ? 

15. How many feet in 14 rods? 

16. 77 yards = how many rods? 

17. How many sq. yd. are there in a floor 10|- ydt long and 
Q^ yd. wide? 

18. Cost of 372 eggs at 15^ pey doz, 
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19. A man owns 3 farms containing 65 acres, 86 acres, and 
98 acres, respectively. How many acres does he own ? 

20. What is the area of a piece of glass measuring 8^ by 6J 
inches ? 

21. What is the value in U. S. money of 60 marks at 23^^ 
cents ? 

22. How many francs will a calf cost, if 18 are worth 630 
francs ? 

23. A man spends $1,740 per year. What is the average 
amount spent per month ? 

PROPORTION. 

1068. A ratio is generally expressed by the sign (:). This is 
another form of the division sign (-^). 

1069. Two equal ratios form a ^ropor^ioww 

3 + 9 = 13-*- 39; 
or. 3:9 = 13:39; 

or, 3 : 9 : : 13 : 39. 

1070. Supply missing term : 

, lf_21 4 14^^ 

^- 6|~y 45 90 

2. 3^ -^16 = I -J- a? 5. 3^2: = 12 -H 20 

8. 5:7::12^:a; 6. ?:19::28:76 

7. 1 lb. 1 oz. : 2 lb. 4 oz. : : 17^ : x^, 

. 8. 3 qt. 1 pt. -^ 1 gal. =x^ -^^0^. 

9. 4 bottles : x bottles = 6 pints : 15 pints. 

10. X men : 9 men = 16 acres : 36 acres. 
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1071. The first and the last term of a proportion constitute 
the extremes; the second and the third, the means, 

5 : 15 : : 9 : 27 

5 and 27 are the extremes. 15 and 9 are the means. The proportion ii 
read : 5 is to 15 as 9 is to 27. 

3 X 

1072. The proportion 3 : 4 : : a: : y may be written 7 = - 

4 y 
Clearing of fractions, we have %y = 4a:; i.e,, the product of the 
extremes is equal to the product of the means. 

Solve the following: 

1073. Make the product of the extremes equal to the product 
of the means, after canceling any factor common to an extreme 
and a mean. o 

1. x\b::J.^:^ a? = 16, -4w5. 

6 

2. 3:a:::^:^0 a?=18. Arts. 

4 

3. 3:^::a;:;^ 

4. 3:4f::6:a: 9- |:a?::i:f 

5. a: : 15 : : 4 : ^ 10. | : | : : a: : 2^ 

6. 22^: a::: 18: 13 . 11. 1 : f : : If : a: 

7. ■|:^::a;:^i 12. a; : | : : 11 : 3J 

8. a; : ^ : : 2 : 7 13. a; : 9 : : 4 : a? 

1074. Oral Problems. 

1. If 9 eggs cost 25^, what will 3 dozen cost? 

2. If 7 lb. flour cost 23^, what will be paid for 49 lb.? 

3. For $51 can get 12 straw hats. How many can I get 
for $20? 

4. A wheel makes 75 revolutions in 5 minutes. How many 
does it make in an hour? 
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5. $100 principal gives $6 interest. How much will be the 
interest of $450 principal ? 

6. A merchant pays 75^ freight for 125 lb. of merchandise. 
How much will be the freight on 1,000 lb. at the same rate? 

7. A locomotive goes 8 miles in 4 minutes. How far does it 
go in an hour ? 

8. 4 horses can eat a certain quantity of hay in 10 months. 
How long will it last 20 horses? 

9. 12 men can do a piece of work in 15 days. How long 
will 36 men require ? 

10. 15 kilos cost 270 francs. What will be the cost of 5 kilos ? 
1075. Slate Problems. 

Note. — Solve by proportion or m any other way. 

1. If 9 cows cost $267, what will be the cost of 36 at the 
same rate? 

In solving such examples by proportion, we say 

9 cows = 1 267, 
36 cows =»f a:. 

The ratio of the cost, 267 : x, must be the same as the ratio of the number 
of cows, 9 : 36. Making the proportion, we have 

9 : 36 :: 267 : x. 
Canceling, aj = $ 1,068. 

2. 7 bbl. sugar cost $104.32. Find the cost of 42 bbl. 

3. A wheel makes 248 revolutions in 5 minutes. How many 
does it make in 1 hour 20 minutes? 

4. A locomotive goes 1.8 kilometers in 4 minutes. How far 
does it go in an hour ? 
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5. From 9 kilos (kilogrammes) of yam are made 42 meters 
of cloth. How many meters of cloth can be made from 165 kilos 
of yarn ? 

How many kilos of yarn are needed for 196 meters of cloth ? 

6. If 17 men receive $357 for a week's work, how much 
should 24 men receive ? 

7. If 17 men take 27 days to finish some work, how long 
would it take 54 men ? 

17 men take 27 days 

54 men take x days 

17 or 54 men ?: 17 or 54 men? :: 27 days : x days. 

8. When a sum of money is divided among 48 persons, each 
receives $27.50. How much would each receive if the same sum 
were divided among 16 persons ? 

9. For $85 I can purchase 288 yards of dress goods. How 
many yards can I purchase for $ 5 ? 

10. A can do a piece of work in 6 days, B can do it in 7 days. 
If B's wages are $2.10 per day, how much should A receive per 
day? 

COMMERCIAL DISCOUNT. 
1076. Oral. 

When the list price is $1, what is the net price after the 
deduction of each of the following discounts? 

1. 30 and 20% 6. 10 and 5% 

2. 40 and 10% 7. 20 and 20% 

3. 25 and 40% 8. 33| and 10% 

4. 50 and 10% 9. 20 and 15% 

5. 40 and 20% # 10. 80 and 15% 
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1077. What single discount is equal to each of the following 
double discounts? 



11. 30 and 30% 

12. 20 and 26% 
18. 25 and 20% 

14. 15 and 30% 

15. 40 and 30% 

1078. Slate Exeroises. 
Which is the better discount 



16. 30 and 10% 

17. 40 and 5% 

18. 50 and 20% 

19. 40 and 15% 

20. 50 and 15% 



21. 30 

22. 50 

23. 20 

24. 20 

25. 30 

26. 30 

27. 40 

28. 40 

29. 20 

30. 40 



and 20% 
and 10% 
and 20% 
and 15% 
and 15% 
and 30% 
and 30% 
and 5% 
and 50% 
and 15% 



for the buyer ? 

, or 40 and 10%. 
, or 40 and 20%. 
, or 30 and 10%. 
, or 30 and 5%. 
, or 25 and 20%. 
, or 50 and 10%. 
, or 20 and 50%. 
, or 30 and 15%. 
, or 60 and 10%. 
, or 30 and 25%. 



1079. Find the value of x : 



1. List price, $250; selling price, %x\ rate, 40 and 10%. 

2. List price, $ 800 ; selling price, $ 684 ; rate, x and 5% . 

3. List price, %x\ selling price, $90; rate, 33^ and 10%. 

4. List price, $600; selling price, $378; rate, 30 and a;% 

5. List price, $16 ; selling price, .$0; ; rate, 30 and 20%. 
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6. List price, x^\ selling price, 27^; rate, 50 and 10%. 

7. List price, $5 ; selling price, $3.20 ; rate, x and 20%. 

8. List price, %x\ selling price, $73.50; rate, 30 and 30%. 

9. List price, $200; selling price, %x\ rate, 25 and 20%. 
10. List price, $1.50; selling price, 60^; rate, 60 and a:%. 

SQUARE ROOT. 

lOBO. Find the square root of 425,104. 

6 5 2 



42'51'04 
12|5 651 

130|2 26 04 Am, 652. 

1081. In finding any figure of the root after the first, we multiply the 
other figure or figures by 2 for a trial divisor. 

10B2. Find the square root of 20,857,489. 

4 5 6 7 
20'85'74'89 
8|5 4 85 

90|6 60 74 

91217 6 38 89 Am. 4,567. 

1063. Find the square root of 

1. 64,516 6. .702244 

2. 734.41 7. 264.7129 
8. 1.8769 8. .23775376 
4. 718.24 9. .093636 
6. 14.1376 10. .004761 
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1084. Slate Problems. 

1. What is the profit on 9 boxes of oranges, each containing 
20 dozen, bought at $1.10 per hundred and sold at the rate of 
18 for 25^? 

2. How long will it take a train to go 176 miles at the rate 
of 3,620 feet per minute ? 

8. If .0375 of an acre of land is worth $9, what is -^ acre 
worth? 

4. At £1 Is. 7d. per barrel, how many barrels of flour can 
be bought for £161 17s. 6c?.? 

5. A, B, and C buy a house for $7,500. A furnishes $2,000; 
B, $2,500; C, the remainder. The yearly rent, less expenses, is 
$ 576. To what amount is each entitled ? 

6. If 580 tiles, each 6 inches square, will cover a certain 
area, how many tiles, each 4 inches long and 3 inches wide, 
will be needed to cover the same area ? 

7. A man receives $1,500 commission on his yearly sales. 
What is the amount of his sales, if he is allowed \ per cent com- 
mission ? 

8. At what rate per cent will $360 produce $3.06 interest 
in 2 months 12 days ? 

9. Find the square root of 25.00400016. 

10. What will be the capacity, in gallons, of a tank 9 feet 
long, 6 feet 8 inches wide, and 6 feet 5 inches deep ? 

11. What decimal multiplied by 312.5 will give the sum of f , 
^^, f , .09376, and 2.46 ? 

12. A dealer bought a lot of coal at $4.96 per ton. What 
was the total cost if he gained $142.50 by selang it at $5.25 per 
ton? 



FRACTIONS. 483 

13. Find the value of ^^"^^ - i of 6f . 

14. The front wheel of a wagon measures 13 feet in circum- 
ference. What is the distance traveled in miles, rods, yards, etc., 
when the wheel has made 527 revolutions ? 

16. Write in words .349, 300.049, ■^^, 300^^. 

16. If a bar of silver weighing 4 lb. 6 oz. 12 pwl. is worth 
£13 8s. 4d.y what is the value (in English money) of a similar 
bar weighing 7 lb. 9 oz. 12 pwt. ? 

17. A and B form a partnership. A furnishes $5,000 ; B, 
$10,000. During the year A draws $1,500 of the profits and 
B draws $1,000. At the end of the year the entire business is 
disposed of for $20,000. What amount should each receive? 

18. What per cent is gained on an article bought for 20 per 
cent less than its value and sold for 20 per cent more than its 
value ? 

19. A person loans $750 to M and $1,200 to N at the same 
rate. From the latter he receives half-yearly $9 more interest 
than from the former. What is the annual rate of interest ? 

20. A 4-months note for $375, drawn March 19, was dis- 
counted at a bank June 4. Find the proceeds. Rate, 6%. 

21. M can do a piece of work in 4 days, N can do it in 5 
days, in 6 days. How long will it take the three together to 
do the work? 

REVIEW FRACTIONS. 

1065. Slate Ezercises. 

1. Divide the sum of 6f- and \\ by the difference between 
^ and 3^. 

2. What is the difference between the sum of \ and -f and 
the product of |^ and ^? 



484 AKITHMETIC. 

3. What is the product of the sum and the difference of 4 J 
and 6|? 

4. Subtract f of J from |^; and find the value of ^ of 
16s. 6c?. 

6. Add 7f , f of ^, I of 7|, and if. 

6. Reduce f of a sq. rod to the fraction of an acre, and find 
the value of -^ of a ton in pounds and ounces. 

31. — 21 

7. Reduce iVA to its lowest terms, and ? . o v ^o i^ 

simplest form. * ** 

8. Add ^, f , f , and ^ ; multiply the sum by -^ ; and sub- 
tract the product from 1. 

9. Find the value of 9^^ meters at 4^ francs per meter. 

10. Divide 2J by 3|-, and add the quotient to ^. 

11. Multiply 2j2^ by 16f and divide the result by 1^ of 2|. 

12. Reduce 7s. 6c?. to the fraction of a £, and 7 hr. 12 min. to 
the fraction of a day. 

18. Reduce to its simplest form — r-^-n — -- 

^ fofi 

14. Add together £| and ^ of 5^ shillings. 

15. What fractional part of 7 A. 127 sq. rd. is 5 A. 81 sq. rd.? 

16. What must be added to f of -f to make it equal to -^ of 3f ? 

17. |- of a number is 148. What is the number? 

18. If |- of a field is worth $325, what is the field wor^ ? 

19. If f of a house is worth $4,900, what is the value of -J-? 

20. If ^ of a ship is worth £ 1,273 2s. 6c?., what is -^ worth ? 

Deduct ^ = 



SQUAKE ROOT. 485 

DOMESTIC EXCHANGE, 

10B7. Slate Exercises. 
Find the value of x, 

* 

(Do not allow days of grace in the case of " sight " drafts.) 

Face of 
Draft. 

1. $100 

2. X 

3. $1,800 

4. X 

5. $200 

6. $600 

7. $1,000 

8. $1,200 

9. $800 
10. $400 

APPLICATIONS OF SQUARE BOOT. 

1063. Slate Problems. 

1. How many inches in the side of a square table top con- 
taining 529 square inches? 

2. The surface of a square piece of board contains 3 sq. ft. 
97 sq. in. What is the length of one side in feet and inches ? 

(Redace area to square inches.) 

8. How many rods long is a square field containing 90 acres? 
How many yards of fence would be needed to enclose it ? 



Rate of Exchange. 


Term. 


Rate of Cost of 
Interest. Draft. 


20^ per M. premium 


sight 




X 


par 


6 days 


6% 


1499.50 


X 


60 days 


6% 


$1,778.85 


\% premium 


sight 




$701.75 


$1 per M. discount 


30 days 


6% 


X 


f % premium 


X 


6% 


$598.95 


75^ per M. discount 


X 


6% 


$999.25 


par 


93 days 


X 


$1,178.30 


X 


24 days 


Q% 


$796.80 


$2 per M. premium 


9 days 


X 


$400.30 
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4. Land surveyors use a measure called a chain. What is 
its length in feet, 10 square chains being equal to an acre ? 

It is subdivided into 100 " links." Find the length of a link 
in inches and decimal. 

6. The surface of the six equal faces of a cube is 1,350 sq. 
inches. What is the length of the cube? 

6. Carefully construct a right-angled triangle, base 4 inches, 
perpendicular 3 inches. Measure the hypotenuse. 

. Take the square of the length of each side, and endeavor to 
show the relation between the square of the hypotenuse and the 
squares of the other two sides. 

7. Construct a right-angled triangle, base 3 in., perpendic- 
ular 1-J- in. Measure the hypotenuse, and see if the relation 
between this hypotenuse and the other two sides of this triangle 
is the same as that found in the other triangle. 

8. A right-angled triangle has a base 12 inches long; its 
perpendicular is 3^ inches. What is the length of the hypot- 
enuse ? 

9. The hypotenuse of a right-angled triangle is 25 inches; 
its perpendicular is 7 inches. What is the base ? 

10. The base of a right-angled triangle is 12 feet ; .the hypot- 
enuse is 13 ft. Find the perpendicular. 

1089. Draw a right-angled triangle (Fig. 1). Upon each side 
construct a square (Fig. 2). From the upper portion of the 




Fxa.l. 



/m 


A 


B 





Fig. 2. 




Fid. 8. 



Fia.4. 



Fza.5. 
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largest square C, cut a right-angle triangle of the same dimen- 
sions as those of the original triangle w. Cut another triangle 
of the same dimensions from the left-hand portion (Fig. 3). 
Place one of these triangles below the remainder of the square C^ 
and the other at the right, as in Fig. 4, and the resulting polygon 
will be exactly equal in surface to the two squares A and B 
(Fig. 5). 

COMPOUND INTEREST. 

1091. Slate EzerGises. 

1. Find compound interest of $2,048, for 3 years, at 5%, 
interest compounded semi-annually. 

1 2,048 Do not use unnecessary figures, -j^ each 6 mo. 

first \ ye&T 51.20 

$2,099.20 
second | year 52.48 Carry to only 4 places of decimak. 

12,151.68 
etc. etc. 

2. Compound interest of $1,864, at 4%, for 2 years, interest 
compounded quarterly. 

3. Compound interest of $1,500, at 6%, for 8 years, interest 
compounded semi-annually. 

4. Amount of $800 at compound interest, for 3 years, at 3%, 
interest compouiided semi-annually. 

800.00 



first 4 year /^% ^'^ 

nrsttyear ^^^^ 4.00 

1812.00 

,, /1% 8.12 

second iy®ar|-i|' 



third J year {J% 



i% 4.06 

1 824.18 
8.2418 
4.1209 



836.5427 
etc. etc. 
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STOCKS AND BONDS, 
1092. Slate Problems. 

Brokerage is calculated on the par value. The dividends are based on 
the par value. 

1. Find the cost of 240 shares mining stock, par value $10, 
at 87f, brokerage \%. 

2. Paid $11,460 for 120 shares R. R. stock, par value $100, 
brokerage \%. What was the value of the stock per share? 

3. Bought 150 shares canal stock at 87^, brokerage J%, pay- 
ing for it $5,265. What is the par value per share? 

4. How much brokerage is paid by the buyer of 275 sharer 
bank stock, par value $100, brokerage -1% ? 

5. A broker sells for a customer 200 shares stock, par valn^ 
$25, at 102 J. If he retains \% brokerage, how much does he 
pay over to the former owner of the stock ? 

6. A man buys 60 shares bank stock, par value $100, at 4.TO, 
no brokerage. If the annual dividend is 18%, what is his income 
therefrom ? What per cent does he receive on his investment ? 

7. A manufacturing corporation makes $20,000 a year over 
all expenses. The stock consists of 4,000 shares, par value $50. 
What rate of dividend can be declared ? 

What per cent on his investment does a man receive who has 
bought his stock at 175, no brokerage? 

8. A railroad company's stock consists of 10,000 shares, par 
value $100. Its profits for the year are $47,500, out of which 
must be paid the interest for the year on $200,000 worth of 
bonds, at 5%. What rate of dividend can be paid the stock- 
holders ? 

9. A capitalist bought 360 shares stock, par value $25, at 
168J-. He paid therefor, including brokerage, $15,176.25. 
What was the rate of brokerage ? 
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10. A broker sold 250 shares, par value $ 100, at 107f . He 
deducted brokerage, and paid over the proceeds, amounting to 
$ 26,876. Find the amount of the brokerage and the rate per 
cent. 

11. A woman invests $36,050 in stock at 176, brokerage ^%. 
If the annual dividends are 7-J-%, what is her income from the 
investment ? 

12. Mr. Tower pays $ 104 for a $ 100 five per cent bond. At 
the end of six years, the bond is redeemed at par. What rate of 
simple interest does he receive on his investment of $ 104 ? 

SQUARE BOOT. 

1094. Slate Exercises. 

Find square roots to three decimal places; 

1. 7 3. 38 5. 350 7. 807 9. 1,874 

2. 14 4. 74 6. 758 8. 1,384 . 10. 4,000 

1095. Oral EzeroiseB. 

What is the square of .1 ? Of .3? Of .11 ? Of .12? 

1096. How many decimal places in the first two answers? 
In the last two? 



v:oi = ? v!o9=? v;oT2i = ? v;oi44 = ? 

1097. Slate Exercises. 

Find square roots to three decimal places : 

1. .10 6. .4 9. 3.6 18. 4.9 17. .121 

2. .40 6. .9 10. 1.60 14. 6.4 18. .144 
8. .90 7. 1.6 11. 2.50 15. 8.1 19. .169 
4. .1 8. 2.6 12. 8.60 16. 10.0 20. .196 



^\fKJ 
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MEASUREMENTS, 


1099. Slate Exerdses. 


Find the 
triangles : 


) missing side of each of the following ten right-i 


1. 


Base, 


16 


; perpendicular, 8; hypotenuse, a?. 


2. 


Base, 


35 


; perpendicular, x ; hypotenuse, 37. 


3. 


Base, 


^; 


perpendicular, 15 ; hypotenuse, 39. 


4. 


Base, 


20 


; perpendicular, 21 ; hypotenuse, x. 


6. 


Base, 


x\ 


perpendicular, 45 ; hypotenuse, 53. 


6. 


Base, 


56 


; perpendicular, x ; hypotenuse, 65. 


7. 


Base, 


55 


; perpendicular, 48 ; hypotenuse, x. 


8. 


Base, 


x\ 


perpendicular, 14 ; hypotenuse, 50. 


9. 


Base, 


63 


; perpendicular, x ; hypotenuse, 65. 


10. 


Base, 


112 


; perpendicular, 15 ; hypotenuse, x. 



1100. Slate Froblems. 

11. One parallel side of a trapezoid measures 160 yd., the 
other measures 200 yd., the area is 32,400 sq. yd. Find the 
perpendicular. 

12. One parallel side of a trapezoid is 20 rods, the perpendic- 
ular is 15 rods, the area is 225 sq. rods. Find the length of the 
other parallel side. 

18. One parallel side of a trapezoid measures x rods, the other 
measures a; + 6 rods, the perpendicular is 10 rods, the area is 150 
sq. rods. Find the length of the parallel sides. 

14. Find the area in acres of a right-angled triangle, the 
length of the sides being 24 rods, 7 rods, 25 rods. 
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16. A court yard 84 ft. by 36 ft. is to be paved with flag- 
stones measuring 6 ft. by 3 ft. How many stones will be needed ? 
What will be the cost of the work at $1.25 per sq. yd. ? 

16. How many rods of fence will be 

needed to enclose the fleld shown in the 

diagram ? 

1 chain = 66 feet. 

Note. — A right angle contains 90 degrees. 

17. Find the length of the fourth side of 
the following piece of ground. 

How many yards of fence are needed to 
enclose it ? How many acres does it contain ? 

18. What is the length of the diagonal of a rectangular field 
90 yd. wide, 120 yd. long? 

19. The dotted line in the accompanying 
diagram indicates a path through the field. 
How many yards are saved by taking the 
path instead of following the road ? j^^^ 

20. Find the length (in rods and a decimal) of the diagonal 
of a square 40-acre field. 



•2 
9 



^ 
c 


N. 


a 


N^ 


.a 


^^^ 


o 


^^^ 


S 


^o X^ 




16 chaiDS. 


70 rd. 


\ 


%o \ 



100 rd. 



86 chains. 




REVIEW, 



1101. Oral Problems. 



To the following ten problems the wrong answers are very frequently 
given. 

1. Sold a horse for $250, losing $50. What is the loss per 
cent? 

2. If 3 boys solve 3 problems in 3 minutes, how long will it 
take 6 boys to solve 6 problems ? 

3. Two boys go fishing ; one brings 7 cakes for lunch, the 
other brings 5 cakes. A third boy joins them at noon, and pays 
12^ for his share of the dinner. How should the first two 
divide the money received ? 
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4. If 100 per cent is gained by selling an article for $1, how 
mach would be gained by selling it for $2? 

6. A boy bad a slate 5 inelies by 7 inches. He buys one 
twice as large. Give the dimensions of the new slate. 

6. A man wishes to put up on the front of his lot a fence 30 
feet long. If the posts are 6 feet apart, how much will they 
cost at 25 ^ each ? 

7. One-half the money received by a newsboy is profit. 
What per cent does he make ? 

8. 50 per cent of a number multiplied by 30 per cent of the 
same number equals 60. What is the number? 

9. Three-fourths per cent of a number is 90. What is the 
number ? 

10. An importer receives some cases of goods numbered con- 
secutively. How many cases are there, if the number of the first 
is 28, and of the last 75 ? 

1102. Slate Problems. 

1. If a bar of silver weighing 2 lb. 3 oz. 6 pwt. is worth 
£6 135. 7cf., what is the value in English money of a similar bar 
weighing 15 lb. 7 oz. 4 pwt. ? 

2. A quantity of provisions would last a ship's crew 20 days, 
allowing each man 2 lb. 4 oz. daily. What should each man be 
allowed so as to make the provisions last 4 days longer? 

3. If 40 men are able to do a piece of work in 10 hours, how 
many extra men must be employed to finish it in 8 hours ? 

4. If it requires 40 yd. carpet 2 ft. 9 in. wide to cover a floor, 
how many yards of carpet 2 ft. 6 in. wide would be needed ? 

6. How long will it take a train to go 112 miles, at the rate 
of 46 miles in 1 hour 20 min. 30 sec. ? 

6. Change 1,759 yards to rods, yards, etc. 
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7. If a beam 5 ft. 6 in. long, 10 in. wide, and 8 in. thick, 
weighs 924 lb., find the length of another beam of the same 
material which weighs 3,024 lb., and whose end is a square foot. 

8. A field 110 yd. long and 44 yd. wide contains an acre. 
What is the area of a field 220 yd. long and 88 yd. wide ? Of 
one 440 yd. long and 176 yd. wide? 

9. A ship with a crew of 32 men has provisions that will 
serve for 45 days, at a daily allowance of 3 lb. for each man. If 
it then picks up another vessel's crew consisting of 16 men, what 
must be the daily allowance, to make the provisions last for 40 
days? 

10. If a steel bar 12 ft. long, 4 in. broad, and 2} in. thick, 
weighs 480 lb., what is the weight of another steel bar 18 ft. 
long, 3 in. broad, and 2 in. thick ? 

11. If 8 horses eat 13.5 bushels of oats in 9 days, how many 
days will 15.75 bushels last 14 horses? 

12. A person deposits in two banks $750 and $1,200, respec- 
tively, at the same rate. The latter sum draws $ 18 more interest 
per year than the former. What is the rate per cent? 

13. Two men have saved $2,000 each. One has loaned 
$1,400, at 4%, and the remainder at 5%. What rate must the 
other man receive for his money in order to get the same 
interest ? 

14. I owe $8,625, payable in 3 years 4 months. I have at 
present $ 7,500. What rate of interest must I receive to pay my 
debt at maturity ? 

15. A person loans ^ of his capital at 5%, and the other half 
at 4%. He receives annually $40 more interest from the former 
than from the latter. What is his capital ? 

16. A certain sum loaned at 4% produces $30 less interest 
than a sum $400 greater, loaned at 5%. How muoh is loaned 
at each rate ? 
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17. A capitalist has placed ^ of his money at 4%, and his 
remainder at 5%. His income is $2,940 per year. What is his 
capital ? 

18. Change 13,576 inches to rods, etc. 

19. Three men buy a lot for $ 600. After selling it A receives 
$220 as his share of the proceeds, B receives $280, and $300. 
How much did each invest originally ? 

20. D receives \ of a sum of money, ' E \, and F the remain- 
der. E's share is $ 90 more than D's. What is the share of F ? 

21. A man receives $593.70 as the proceeds of his note. 63 
days thereafter he pays the bank $ 600. What rate of interest 
has the bank charged on the $593.70 loaned ? 

What is the rate of bank discount on the $ 600 note ? 

22. A tank is fed by two pipes, one of which can fill it in 2 
hours, and the other in 3 hours. A third pipe can empty it in 
1 hour. If, when the tank is full, the supply pipes and the 
exhaust pipe are all set to work, in what time will it be emptieil ? 

23. What per cent is gained on oranges bought at 20 cents 
per dozen and sold at the rate of 10 for 25 cents ? 

EXACT INTEREST. 

Exact interest is used by the Government in its calculations. 365 days 
are taken to the year. 

1104. Slate Ezercises. 

1. Find the exact interest of $280 from April 14 to Sept. 6 
at 4%. 

Time 145 days. Ans. 1 280 X — X — • 
^ * 100 365 

2. Find the exact interest on $ 7.6.65 from March 4 to Dec. 
15 at 6 per cent. 
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8. On $ 384 at 7^ per cent for 75 days. 

4. On $438 at 5% from Jan. 1 to March 15. 

5. On $ 109.50 at ^% for 87 days. 

6. On $847.60 at 5% from April 29 to Sept. 20. 

7. On 1 584 at 3|% from May 16 to Dec. 1. 

1105. Unless " exact" or " accurate " interest is specified, use 360 days 
to the year. 

MEASUREMENTS. 

1. What is the area of a triangle whoqe sides measure 15, 16, 
and 17 inches, respectively ? 

15 

From the half sum of the three sides subtract each 

1^ side separately. The square root of the continued prod- 

17 uct of the half sum and the three remainders will be the 

2 )48 area. 

24-15 = 9 V24 X 9 X 8 X 7 = 

24-16 = 8 rrK-p^ .^.^.^o 

2j^^n = *j V12,096 = 109.98 sq. in. Am, 

2. Find the area in square feet of a triangle whose sides 
measure 35 ft., 84 ft., 91 ft. 

3. Find the area of a triangle whose sides measure 21, 28, 
and 35 rods, respectively. „ 

4. In the following field, A£ measures /^s. 

39 rods ; BC, 52 rods ; OB, 25 rods ; AI), / ^^^^ 

60 rods; and the diagonal, AC, 65 rods. .4.^:;:™" " yC 
Find the area of the field in square rods. ^^^^^ / 

5. Find the area of an isosceles tri- ^ 
angle whose base is 30 yards, its equal sides measuring 25 
yaras. 

6. What is the altitude of an isosceles triangle, base 96 ft., 
equal sides 64 ft.? Find its area. 
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7. Find the area of an equilateral triangle, each side being 
6 ft. 

8. Find the area of a right-angled Hriangle, base 42 ft., 
hypotenuse 70 ft. 

9. Find the area of an isosceles triangle, altitude 48 ft., equal 
sides 50 ft. 

10. Place two equilateral triangles, sides 2 inches, base to base, 
making a rhombus. Find its area, also the length of each di- 
agonal. 

11. Find the radius of a circle whose circumference is 132 ft. 
(3.1416 X diam. = circum.) 

12. Find the area of a circle whose radius is 4 inches. (Area 
= -J- circumference X ^ diameter.) 

13. Find the area of a circle whose radius is x inches. 

14. Find the radius of a circle whose area is 314.16 sq. in. 

15. Find the area of a circle whose circumference is 15.708 ft. 

PARTIAL PAYMENTS. 

IIOB. Herchants' Bule. 

Bbooklyn, N.Y., June 19, 1894. 

On demand, I promise to pay William K. Budd, or order, Two 
Thousand Four Hundred Fifty-four -j^ Dollars, value received, 
with interest at 6 per cent. 

$2,454j!y^. Arthur Townsend. 

The following payments are endorsed on the note : 

July 5, 1894, $200. 
July 29, 1894, $450. 
Sept. 18, 1894, $700. 
Oct. 25, 1894, $300. 

Find the amount due Jan. 2, 1895. 
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If no payments had been made, there would be due $2,454.75 

And interest from June 19 to Jan. 2, 197 days, 80.60 

Total due, f 2,535.35 

The credits are : Payment July 5, 1894, 200.00 

Interest on $200, July 5 to Jan. 2, 181 days, 6.03 

Payment July 29, 1894, 450.00 

Interest on f 450, July 29 to Jan. 2, 157 days, 11.78 

Payment Sept. 18, 1894, 700.00 

Interest on $700, Sept. 18 to Jan. 2, 106 days, 12.37 

Payment Oct. 25, 1894, 300.00 

Interest on f 300, Oct. 25 to Jan. 2, 69 days, 3.45 

Balance due, f 851.72 

1109. By the merchants' rule, interest is calculated on the 
face of an interest-bearing note from its date until settlement, 
and interest is allowed on all credits from their payment until 
settlement. 

mo. Slate Exercises. 

1. A note for $500, with interest at 6%, is dated July 25, 
1893. Payments are made : $100, Sept. 18; $200, Feb. 5, 1894. 
How much is due April 1, 1894 ? 

2. Find amount due Sept. 15, 1894, on a demand note for 
$1,875, with interest at 6%, dated Jan. 18, 1894. Payments of 
$1,000 and $500 were made March 30 and June 17, respectively. 

3. June 12, 1892, Robert Colgate bought goods amounting to 
$600. Dec. 31, 1892, he paid $300; April 5, 1893, $200 ; June 
1, 1893, he settled the account. How much did be pay on that 
date, if he is charged 6% on the purchase from its date, and is 
allowed 6% interest on his payments? 

4. T. J. Minturn loaned Chas. A. Dorsey $500, Sept. 1, at 
6%. Payments of $200 each were made Oct. 1 and Nov. 1. 
How much is due Dec. 1 ? 
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WiLsoK T. Jones. 



Or. 



1893. 










1893. 








Feb. 


6 


To merchandise, 


840 


00 


Mar. 


9 


By cash, 


500 


00 


Dec. 


31 


To interest to date, 






Sept. 
Dec. 


13 
31 


By cash. 

By interest to date, 


200 


00 












ir 


(t 


By cash, 




^^^^ 



6. Find the amount paid in settlement of the foregoing 
account, Dec. 31, 1893. Interest 



6. A merchant's books show the following debits: Feb. 13, 
merchandise, 1 725.00; April 14, merchandise, $603.00. The 
credits are: April 5, cash, $600; Aug. 29, cash, $300. How 
much is due Oct. 5, interest 6%? 

im. The merchants' rule is frequently used where the transactions all 
take place within a year. The exact number of days is taken, and the 
interest is calculated on the basis of 360 days to the year. 



CHAPTEK XIV. 

EQUATION OP PAYMENTS. — MENSUEATION OP SUEPAOES 

AND VOLUMES BOAED MEA8UEE. — ANNUAL INTEK- 

EST. — GOVEBNMENT LANDS. — METSIO STSTEM. 

EQ UA TION OF PA YMENT8. 

1114. Oral Problems. 

1. A friend loans me $800 for 6 months without interest. 
How long ought I to loan him $400 to cancel the obligation? 

2. In what time would the interest on $450 be the same as 
the interest for 3 months on $600? 

3. W borrows from X $200 for 5 months and $400 for 2 
months. How much money should W loan X for one month in 
return for the accommodation ? 

4. A man offers a lot for $600, payable $300 in 2 months, 
and $300 in 4 months. How much credit should be given to a 
buyer who wishes to pay the $600 at one time ? 

5. Mr. Jones has bought $600 worth of goods on 6 months' 
credit, and $300 worth on 3 months' credit. For what time 
should he give a note (without days of grace) for the whole 
amount, $900? 

Ills. Slate Problems. 

1. In what time would the interest on $1,000 be the same as 

the total interest on the following amounts : 

$100 for 1 month, $200 for 2 months, $300 for 3 months, $400 

for 4 months ? 

4d9 
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Interest on 1 100 for 1 month = Interest on 1 100 for 1 month 
'• 200 " 2 months = " " 400 " 1 " 
" " 300 "3 " = " " 900 '• 1 " 

a .. 400 "4 «' =, " '♦ 1600 " 1 " 

" " 1000 •' ? " = •' •• 3000 •' 1 " 

2. A person owes $400 payable in 4 months, and $500 pay- 
able in 13 months. What would be the average time for the 
payment of the whole indebtedness of $900? 

The debtor is entitled to the nse of $400 for 4 months, which is equal to 
the use of $ 1,600 for 1 month. He is also entitled to the use of $500 for 13 
months, which is the same as f 6,500 for 1 month. He is entitled, in all, to 
the use of $8,100 for 1 month, which is equal to the use of $900 for how 
many months? 

1116. By equation of payments is meant a method of ascer- 
taining at what time several debts due at different times may be 
settled by a single payment. The time thus found is called the 
average time, or the eqicated time. 

3. Find the average, or equated, time for the payment of the 
following : 

$600 due in 2 years 

$500 due in 1^ years 
$300 due in 1 year 
$400 due in 9 months 

4. $250 due in 8 months 

$450 due in 6 months 

$500 due in 3 months 

$600 payable in cash 

250x8 = 
450 X 6 = 
500x3 = 
600 X = 

1800 X ? - 
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5. $ 200 due in 15 days 

$300 due in 30 days 
$400 due in 45 days 

6. $840 to be paid in four equal installments in 1, 2, 3, and 4 
months, respectively. 

7. $960 to be paid -J- in 2 months, ^ in 4 months, ^J^ in 5 
months, and the remainder in 6 months. 

8. A debt to be paid -^ in 2 months, -J- in 3 months, J in 4 
months, and the balance in 12 months. 

9. $6,000; ^ to be paid in cash, \ of the remainder in 3 
months, another fourth in 6 months, and the balance in 9 
months. 

10. On what date should the following account be paid in 
full? 

Bought, July 1, goods to the amount of $300 payable in caah, 
to the amount of $ 800 payable in 30 days, and to the amount 
of $1,000 payable in 60 days. 

1117. Hiscellaneons. 

11. A farmer sold 300 bu. wheat at 92^^ per bushel, 100 bu. 
at 90^, 400 bu. at 95^, 200 bu. at $1. What was the average 
price ? 

12. Three men hire a pasture for $84. One puts in 15 cows 
for 12 weeks, the second puts in 20 cows for 6 weeks, the third 
puts in 18 cows for 10 weeks. What amount should each pay ? 

13. A and B form a partnership. A furnishes $2,000, B 
$3,000. After a year A furnishes an additional $1,000. At 
the end of 2 years the business is disposed of for $7,100. How 
much should each receive ? 

Suggestion: A receives his $3,000 and how much of the profits? 
Should he receive as much as B, who had $3,000 iu the business the 
whole time ? 
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14. How many bushels of bran worth 40 cents per bushel 
should be mixed with bran worth 30 cents per bushel to make 
100 bushels worth 36 cents a bushel ? 

X — number of bushels at 40^ 
100 — X = number of bushels at 30^ 
40 X » value (in cents) of one kind 
30(100 - ar) = value of other kind 
Total value =» how many cents? 

15. How many bushels of corn worth 60^ per bushel should 
be mixed with 80 bushels of corn worth 50^ per bushel to make 
a mixture worth 52^ per bushel? 

16. A can do a piece of work in 20 days, B can do it in 30 
days. They work together and receive $5 per day as the wages 
of both. What should be A's share of the total amount received? 

How long does it take both together to do the work ? What would A 
receive per day if he did the work alone ? 

17. A partnership is formed between A with a capital of 
$1,500 and B with a capital of $2,500. Six months thereafter, 
they take in C with a capital of $4,000. How should a profit of 
$3,500 be divided at the end of the year? 

18. Three merchants shipped a cargo of iron by sea. A sent 
180 tons, B sent 105 tons, sent 315 tons. During a storm the 
sailors were obliged to throw overboard 180 tons to save the 
vessel. What portion of the loss should each merchant sustain ? 

19. If pure milk is reduced in value from 24^ per gallon to 
20^ per gallon by the addition of water, how many quarts of 
water have been placed in a can that contains 40 quarts of the 
adulterated article ? 

20. Find the entire surface of a cube whose edge measures 7 
inches. 

21. What is the edge of a cube whose entire surface contains 
726 square inches ? 
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MENSURATION OF PLANE SURFACES, 

1124. Slate EzerdseB. 

1. Find the circumference of a circle whose radios is x. 

(Diameter X 3.1416.) 

2. Find the area of a circle whose radius is x. 

{\ circnmference x i diameter.) 

3. Find the area of a circle whose diameter is x, 

4. Fyid the area of a circle whose circumference is x, 

5. What is the area of a circle whose diameter is 36 feet? 

6. What is the radius of a circle whose area is 153.9384 
sq. yd. ? 

7. What is the circumference of a circle whose area is 198.95 
sq. rods? 

8. Find the area of a square whose diagonal is x, 

9. Find the area of a square whose diagonal is 150 rods. 

10. Find the area of an isosceles triangle, its base being 56 
meters, equal sides 100 meters. 

11. Find the area of an equilateral triangle whose side is 12 
feet. 

12. Find the area of a triangle whose sides are 50 yd., 60 yd., 
70 yd. 

18. What is the area of a circle whose cir- ^ r^. 
cumference is 10 feet? 

(The square of the circumference x what = area?) 



14. Find the area of the rhomboid, Fig. 1. Jha, 1. 
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15. Of the rectangle, Fig. 2. 16. Of the rhombus, Fig. 8. 



17. Of the trapezoid. Fig. 4. 

25 Td. 



80 yd* 





flO rd. 




Fig. 2. 



Fio. 3. 



FiQ. 4. 



18. Of the trapeziuiQ, Fig. 5. 19. Of the rhombus, Fig. 6. 

20. Find the altitude, AB, of the following triangle, Fig. 7: 

(First find the area.) 
30 yd. 






Fig 6. 

21. Find the diagonal (in rods) of the square whose area is 5 
acres. 

22. Find the area of a hexagon, composed of six equilateral 
triangles, each side being 6 inches. Fig. 8. 

6 



7 


6 


V 


^ 


"^ 


\ 




A 


6 


/ 


0^ 


vj 


^6^ 


V 


/« 



e 

Fig. 8. 





Fig. 9. 



Fig. 10. 



23. What is the area of the circle circumscribed about the 
above hexagon, Fig. 9? 

24. What is the area of the square inscribed in a circle whose 
diameter is 10 feet, Fig. 10? 
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SPECIAL 


DRILLS. 




1129. Give 


sums: 




• 


112+91+85 


43+181+61 


95 + 144+79 


68+56+174 


129+62+98 


26+172+81 


68+117+97 


68+84+186 


182+13+67 


75+198+23 


91+126+82 


91+59+165 


114+21+49 


182+94+77 


68+143+24 


78+39+183 


1130. Give 


answers : 






150-23+48 


172+19-66 


183 ^2 37) 


161+79-12 


154-36+44 


184+39-35 


178 -(57 -18) 


174+41-36 


155-49+24 


181 + 47 83 


165 -(47 -28) 


171+82 84 


153 45+31 


151+46-24 • 


182 -(48 -88) 


175+88-46 


1131. Give 


products: 






44x20 


63x82 


33x52 


17x72 


. 44x22 


54X38 


26x58 


71x78 


44x18 


54x42 


26x62 


71x82 


63x28 


38x48 


17x68 


•45x88 


1132. Give 


quotients: 






676 -t- 13 


527 -(- 17 


704-1-22 


837 -(-27 


602-!- 14 


788-^18 


966-!- 23 


961 -!- 81 


690 -!- 15 


950 -t- 19 


768-1-24 


992 -!- 32 


672 -H 16 


924 + 21 


975 -1- 25 

• 


759 H- 38 








84xl| 


211i-Fl8 


86 X 49f 


162J-H25 


48x2J 


214| -!- 14 


32 X 59J 


158J + 31 


86x9^ 


180J H- 21 


49 X 49 


18} H- 3} 


48x19} 


155^ + 22 


58x58 


17|-h5| 
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1134. OnJ Problems. 

1. A has 96 sheep; B has 28 sheep more than A. How 
many sheep have both? 

2. There are 56 pupils in one class, 48 in a second class, and 
52 in a third class. How many pupils are there in the three 
classes? 

3. March 29 is what day of the year 1894? 

4. How far is a man from his starting-point, if he travels 
due east 150 miles, due west 23 miles, due east again 48 miles? 

6. A body falls 16 ft. in the first second, three times as far 
in the second second, five times as far in the third second. How 
far does it fall in three seconds ? 

6. The base of a right-angled triangle is 12 ft., the perpen- 
dicular is 16 ft. What is the hypotenuse ? 

7. At $35 per month, what will be the rent of a house for 
16 months? 

8. A field containing 169 square rods is 13 rods long. How 
many rods of fence will be needed to enclose it ? 

9. 25 packages of sugar weigh together 87^ lb. How many 
pounds are there in each ? 

10. At 45 miles per hour, how many hours, minutes, and 
seconds will it take a train to go 230 miles ? 

11. How many years have elapsed since the invention of gun- 
powder, 1356? 

12. What profit is made on an article bought for $175, less 
12%, and sold for $200? 

13. How many square rods in a field 71 rods long, 81 rods 
wide? 

14. Assuming a kilo to be 2^ lb., how many kilos will be equal 
to 143 lb. ? 
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15. A degree of longitude in latitude 45® is about 70% of the 
length of a degree on the equator. Calling the latter length 69 
miles, how long is a degree of longitude in latitude 45®? 

16. At $44 per acre, how much land can be bought for $ 968? 

17. A number of marbles divided among 29 boys gives each 
16 marbles, and leaves a remainder of 26. How many marbles 
are there ? 

18. What is the monthly salary of a clerk who receives $ 1,500 
per year? 

19. How many revolutions in a mile, 5,280 ft., are made by a 
locomotive wheel 16 ft. in circumference? 

20. How many feet of fence are there around a lot 49 ft. 
wide, 87 ft. long? 

21. How many bricks 8 in. by 4 in. by 2 in. would make a 
cubic foot? 

22. 13 is one factor of 1,001. Find the other two prime 
factors. 

23. What are the three equal factors of 343? 

24. What is the square root of 1,225 ? 

25. At 4^ miles per hour, how long will it take a man to 
walk 37^ miles? 

26. What will be the cost of 9 dozen hats at $1.33J each? 

MEASUREMENTS. 

1137. Find the area of each of the following triangles and its 
altitude. 

When the area of a triangle is known and the length of the base, how 
can its altitude be calculated ? 
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1. Base, 51 ft. ; other sides, 20 ft. and 37 ft. 

2. Base, 21 yd. ; other sides, 13 yd. and 20 yd. 

3. Base, 148 rods; other sides, 39 rods and 113 rods. 

4. Base, 28 chains ; other sides, 17 chains and 25 chains. 
6. Base, 75 inches; other sides, 20 inches and 65 inches. 

1138. Find the areas of the following quadrilaterals: 

6. Given ^5, 17; BQ, 10 

7. Given ^5, 25; ^C, 39 

8. Given ^5, 37 ;\B0; 15 

9. Given AB, 111 ; BO, 45 
10. Given ^5, 113; 5(7,17 



CD, 20; 


DA, 


13. 


AC- 21 


CZ>, 34 


; DA, 


50. 


AC- 56 


CZ), 39 


; DA, 


17. 


AC- 44 


Ci), 25 


; DA, 


113. 


AC- 132 


CZ>, 39 


; DA, 


111. 


^C=120 




1139. Slate Problems. 

1. A and B rented a field for a year for $175. A put in 6 
horses for the whole time, B put in 5 horses for 11 months and 3 
horses for 5 months. How much of the rent had each to pay ? 

2. A bankrupt surrenders property worth $1,287 for the 
benefit of three creditors to whom he owes $750, $1,125, and 
$1,245, respectively. How much should each creditor receive? 

3. Four persons rented a pasture for 26 weeks. K put in 
50 sheep and L 60 sheep for the whole time, M put in 70 sheep 
for 20 weeks, and N 90 sheep for 22 weeks. How much of the 
rent, $130, had each to pay? 



REVIEW. 



6oy 



4. A employs a capital of $2,500 in business, and at the end 
of 3 years takes into partnership B, who furnishes $4,000. Four 
years later they are joined by 0, with a capital of $5,000. At 
the end of 12 years from the commencement of the business, the 
profits, amounting to $15,000, are divided. What amount 
should each receive ? 

A's money is in the business how many years? B's, how many years? 
C's, how many ? 

5. Four butchers rent a field, and pay for 6 months' rent 
$152.50. The first puts in 20 oxen for 10 weeks and 50 sheep 
for 8 weeks ; the second, 25 oxen for 8 weeks and 30 sheep for 7 
weeks; the third, 18 oxen for 10 weeks and 10 sheep for 12 
weeks ; the fourth, 30 oxen for 12 weeks. What share will each 
have to pay, counting 3 sheep equal to 1 ox ? 

6. A wall 700 . yards long was to be built in 29 days. At 
the end of 11 days, 18 men had built 220 yards of it. How many 
extra men had then to be put to work, so that the wall might be 
completed in the given time ? 

7. If 5 needlewomen can do a piece of work in 11 days of 9 
hours each, how long will it take 3 needlewomen to do two such 
pieces, supposing them to work 10^ hours each day ? 

8. If 14 men can mow 168 acres in 12 days of 8 hours 15 
minutes each, how many acres can 20 men mow in 11 days of 7 
hours 48 minutes each ? 

9. If 12 men can do a piece of work in 20 days, what num- 
ber of men will be required to do four times as much work in a 
fifth part of the time ? 

10. A ship sailed with a crew of 60 men, and provisions for 
34 days, and 10 days afterwards, 12 persons were received on 
board from a sinking vessel. How long would the provisions 
last the 72 persons then on board ? 

How long would the provisions last the 60 persons at the time the sink- 
ing Vessel was met? 
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11. If 76 boards, each 14 feet long and 10 inches wide, are 
worth $19.76, how much would 50 such boards be worth? 

12. If 7 men receive $126 for 5 weeks* work, how much 
should they receive for 9 weeks' work ? 

13. If for 75. 6c?. I can buy 9 lb. of raisins, how many pounds 
can I buy for £56 I65. ? 

14. A field of grain was to be cut down by 40 men in 10 days. 
Eight of the men, however, failed to come. How long did it 
take the others to do the work ? 



TABLE. 



1140. Brooklyn Assessments and Taxes for 10 years. 





Assessments. 


Tax Levies. 


Tax 

$1,000 

tion. 




Real and 
Personal. 


For State 
Purposes. 


For County 
Purposes. 


For City 
Purposes. 


ToUl Levy. 


Average 
Rate per 
of Valua 


1883 


$ 298,936,506 


$ 874,088 


f 1,242,476 


? 5,632,795 






1884 


317,853,850 


733,669 


1,323,861 


6,287,462 






1885 


330,683,762 


889,559 


1,307,090 


7,383,911 






1886 


362,009,202 


929.273 


1,412,623 


7,180,990 






1887 


383,851,674 


907,663 


1,398,310 


8,266,643 


« 




1888 


407,454,028 


940,517 


1,682.120 


8.503,581 






1889 


428.483,681 


1,344,023 


1,997,414 


9,298,236 






1890 


452,758,601 


949,253 


2,009,518 


8,709,541 






1891 


466,914,249 


589,178 


2,159,879 


9,241,130 






1892 


483,738,129 


888,297 


2,240,613 


10,324,617 






Av. of 














10 yr. 















Find for each year the total tax levy, and the tax rate in dol- 
lars, cents, and mills per $ 1,000 of assessed value. 

Find the average assessment per year ; the average tax levy 
for state, county, and city purposes ; and the average tax rate. 
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SURFACES OF PRISMS AND CYLINDERS. 
1141 Slate IxerciBeB. 

Lirag«d to make cardboard 

1. Find the conves surface of a square priam, 
one side of its base being 4 inches and its height 
6 inches. Draw the development. 

NoTZ. — The convex eurlace ie tbe surface ezclosive of the 

2. Find the convex surface of a triangular 
prism, each side of whose base measures 4 inches 
and whose altitude is 6 inches. Draw the devel- 
opment. 

3. Find the convex surface of an hexagonal prism, 
each side of its base being 4 inches and its altitude 6 
inches. Draw the development. 

4. Can you show that the convex surface of a 
prism is found by multiplying the perimeter of the 
base by its altitude (height) ? 

5. Find the convex surface of a cylinder, the 
diameter of its base being 4 inches and its height 6 
inches. 

6. How do you find the entire surface of a prism 
or cylinder ? 

7. What is the entire surface of a cube whose side 
is 7 inches? Of a cube whose side is x inches? 

8. The entire surface of a cube is 216 eq. in. What is the 
length of one side ? 

9. The convex surface of a cube is 144 sq. in. Find the 
entire surface. 
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10. Find the entire surface of a square prism, one side of 
whose base measures 4 inches, and whose altitude is 6 inches. 

11. The convex surface of a square prism is 600 sq. ft., the 
altitude is 15 ft. What is the length of one side of the base ? 

12. The entire surface of a square prism is 1,660 sq. in. One 
side of the base measures 15 inches. What is its convex surface ? 
What is its altitude ? 

13. Find the entire surface of a square prism whose convex 
surface is 540 sq. in., and whose altitude is 15 inches. 

14. What is the entire surface of a cylinder whose base has a 
diameter of 1 foot, and whose altitude is 1 foot ? 

SURFACES OF PYRAMIDS AND CONES 

15. The convex surface of a square pyramid 
consists of how many equal triangles ? Find the 
convex surface when one side of its base meas- 
ures 4 inches and its slant height {AX) 6 inches. 

Draw the development. 

16. The convex surface of a pyramid is equal 
to the perimeter of the base multiplied by what ? 

17. Find the entire surface of the above pyramid. 

18. Calculate the entire surface of a square pyramid whose 
slant height is 18 inches, the area of its base being 144 sq. in. 

19. Find the entire surface of a triangular pyramid whose 
three convex faces and the base are equilateral triangles, each 
side measuring 2 inches. 

20. Draw the developed convex surface of a 
cone, the diameter of whose base is 4 inches, and 
whose slant height is 6 inches. 

Calculate the convex surface. 

21. How many square inches of paper would 
be required to cover the side and the base of a cone 6 inches in 
diameter at the base, and having a slant height of 10 inches ? 





VOLUMES. 



5i3 






22. Calculate the slant height of a cone whose 
altitude is 12 inches, the diameter of its base being 
10 inches. What is its convex surface ? 

23. What is the entire surface of a cone, the 
diameter of whose base is 6 inches, and its slant 
height 10 inches ? 

Draw the development. 

6 in. 24. A semi-circular piece -^ 

of paper 6 inches in diam- 
eter is folded into a hollow 
cone (without overlapping). 
What will be the diameter 

AB of the moijth of the cone (the base) ? What will *be tho 

slant height ^(7? 

VOL UMES OF PRISMS AND PYRAMIDS OF CYLINDERS 

AND CONES 

1145. Slate Exercises. 

Suggestion. — Have tlie pupils conBtruct of cardboard a hollow square 
prism of convenient size, and a pyramid having base and altitude respectively 
equal to those of the prism. Let them use sand or water to ascertain how 
many times the contents of the pyramid must be taken to exactly fill the 
prism. 

Volume of prism or cylinder = area of base X altitude^. 

Volume of pyramid or cone = area of base X \ altitude. 

1. Find the volume of a square pyramid, the area of the 
base being 9 square feet and the altitude 6 feet. 

2. What is the volume of a square pyramid whose altitude 
is 12 inches, one side of the base being 10 inches? 

3. The base of a prism is a triangle whose sides measure 3, 
4, and 5 inches respectively. Find the solidity, its altitude 
being 10 inches. 

4. The base of a prism 19 feet high is a rectangle wfiose sides 
are 9 feet and 13 feet. How many cubic yards does it contain ? 
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5. Find the volume of a prism whose bases are equilateral 
triangles, each side being 4 ft., and the height of the prism being 
12 ft. 

6. How many cubic feet are there in o tu 
a stone roller 6 ft. long, 8 ft. in circum- 
ference ? 

7. Find the volume of a cone whose 
altitude is 18 meters, diameter of base 6 
meters. 

8. How many gallons of oil (231 cu. in.) will fill a cylindrical 
tank 5-J- ft. high, radius of base 3 ft. ? 

9. Measure accurately the interior dimensions of a quart or 
a pint cup, and calculate its volume. 

Note. — How many cubic inches in a quart, liquid measure ? 

10. Measure the interior dimensions of a peck or a bushel, 
and calculate its volume. 

11. Pour a quart or a pint of water into a paper box having 
a rectangular base, and calculate the number of cubic inches of 
water in the box. 

What would be the depth of a quart of water in a box whose 
base measures 6^ by 3 inches ? 

LUMBER MEASURE. 

1147. Lumber is measured in hoard feet. A board foot is 1 
foot loijg, 1 foot wide, 1 inch thick. 

A board 16 feet long, 1 foot wide, 1 inch thick, contains 16 
board feet. 

A board 16 feet long, 9 inches wide, 1 inch thick, contains 
(16.x f ) board feet, or 12 board feet. A board of the same length 
and width, 2 inches thick, contains (12 X 2) board feet, or 24 
board feet. 

In practice, the term board foot is seldom used, the word foot 
alone being generally employed. 
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1148. Find the number of feet (board feet) in each of the 
following boards and planks : 

1. 16 feet long, 12 inches wide, 1 inch thick. 

2. 14 *' " 6 '* "1 " " 

3. 12 " " 8 " "1 " " 

4. 14 " " 12 " " 1 " " 

5. 16 '* " 3 " "1 " " 

6. 12 " " 9 " "2 " " 

7. 14 ** *' 3 " "2 " " 

8. 16 " " 9 " "2 " " 

9. 14 " " 6 *' "2 " " 

10. 12 " " 8 " *' 2 " " 

11. 18 ** *' 9 " "3 



it ii 



12. 9 " " 12 " " 3 " " 

13. 20 " 6 " "3 ** " 



14. 15 • •* 4 " "3 

15. 12 " " 3 " "3 



(I It 



(I i( 



16. Wiiat is the cost, at $30 per thousand feet, of 15 planks, 
each 16 feet long, 9 inches wide, 3 inches thick? 

17. Find the number of (board) feet of lumber required to 
floor a dock 36 feet long, 17 feet 6 inches wide, the planks being 
2^ inches thick. 

18. Find the duty, at $1 per thousand feet, on the following 
lumber imported from Canada: 

150 boards, 13 feet long, 8 inches wide, 1 inch thick; 

60 planks, 14 feet long, 9 inches wide, 2 inches thick; 

40 scantlings, 15 feet long, 5 inches wide, 4 inches thick. 
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19. At $ 18 per thousand, what will be the cost of the boards 
necessary to enclose a field 160 yards long, 120 yards wide, with 
an open fence 4 boards high, each board 6 inches wide, and 1 
inch .thick ? 

MENSVBATION. 
1150. Slate Problems. 

Area of circle = \ circumference X \ diameter. 
Area of sector = J arc X ^ diameter. 

1. Find the area of a semicircle whose radius ,. *^ 

is 20 feet. /" \ 

5. How many square inches are contained in 
a sector of 60®, the radius of the circle being 15 
inches ? 

3. A square is inscribed in a circle 10 inches 
in diameter. Find its area. 

X = side of square, a:* = area. Find a^ from the 
right-angled triangle, without finding the value 
oix. 

4. What is the difference between the area of 
a circle of 10 inches diameter and that of the inscribed square? 

6. The sides of the above inscribed square are chords of 
arcs of 90®. Find the length of an arc of 90°, and of its chord. 

6. A segmerii of a circle is that portion of the 
surface included between an arc and its chord. Find q 
the area of a sector of 90® and the area of the seg- 
ment, the radius of the circle being 10 inches. 

7. Calculate the area of a circle whose radius is 1 inch. Of 
a circle whose radius is 2 inches. What is the ratio of the two 
areas ? 

8. What is the ratio between the area of a circle whose radius 
is 1 inch and that of a circle whose radius is 3 inches? 

The area of a circle =» square of radius X ? 





MENSURATION. 



517 



9. How many square yards are there in a circular walk, the 
radius, AB^ of the inner edge of walk being 10 
feet, and that of the outer edge, AC, being 15 
feet? 




(Find the difference between the area of a circle of 15 
ft. radias, and that of a circle of 10 ft. radius.) 

10. A circular flower-bed 20 feet in diameter 
is surrounded by a walk 5 feet wide. How many square feet of 
surface does the walk contain ? 

(If you have to subtract 100 times 3.1416 from 225 times 3.1416, how can 
you shorten the work ?) 

11. How many square inches are there in the surface of a 
frame 3 inches wide, around a looking-glass 6 
inches in diameter? 

(Area = ? x 3.1416.) 

12. What is the ratio between the surface 
of the above frame and that of the looking- 
glass? 

(Indicate operations and cancel.) 

13. What is the area of a walk 6 feet wide around the out- 
side of a square plot containing 400 sq. ft. ? 

(What is the area of the large square, including 
the walk?) 

14. The outer edge of a walk 5 feet wide, 
surrounding a plot of ground, measures 120 
feet, the inner edge measures 80 feet. How q 
many square feet does the walk contain ? 




S 5 




400ijq.ffe. 




A 


?ft. 


B 



?ft. 



D 



(The " average " length of the walk is 



120 + 80 



100 ft. ; that is, its 



length measured on a line along the center of the walk.) 

15. Find the ratio between the area of a triangle whose sides 
measure 16, 30, and 34 feet, respectively, and the area of 
another whose sides are 32, 60, and 68 feet. 
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SURFACE OF SPHERK 

1151 Take a wooden hemisphere and diive a tack into the 
center of its curved surface. Commencing at the tack, carefully 
wind a waxed cord ahout the curved surface, in the way a boy 
winds a top. When this surface is exactly covered, cut the cord. 





Wind the same cord around a tack driven into the plane sur- 
face of the base of the hemisphere, pressing it closely to the sur- 
face. When the latter is entirely covered, just one-half of the 
cord will be used. 

If a sphere is cut through in any direction, the section made 
will be a circle. The section formed when the sphere is cut 
through the center is called a greai circle. 

The above experiment shows that the surface of the hemi- 
sphere is equal to that of two great circles of the same sphere. 

1152, Thj surface of a sphere is equal to that of four great 
circles. 

Since the surface of a great circle of the sphere is ^ diameter 
X ^ circumference, the surface of the sphere is \ diameter X ^ 
circumference X 4 — diameter of sphere X the circumference. 

Calling the radius of a circle jB, and using the Greek letter 
IF instead of 3.1416, we have 

Diameter of circle = 2 jB. 

Circumference of circle = 2irR. 

Area of circle = irR. (^ of 2 i2 X J of 2 irR.) 

Surface of sphere = 4 iri?. 
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1153. Slate Exercises. 

16. Find the surface of a sphere whose radius is 1 inch. 
Of a sphere whose diameter is 2 inches. 

Of a sphere whose circumference is 6.2832 inches. 

17. At 10 cents a square foot, what will be the cost of gilding 
a sphere 12 inches in diameter ? 

18. Find the ratio between the surface of a sphere 1 foot in 
diameter, and the convex surface of a cylinder 1 foot high, the 
diameter of the base 1 foot. 

19. What is the ratio between the surface of the above sphere 
and the entire surface of the cylinder? 

20. Find the surface of a sphere whose circumference is 20 
inches. 

CUBE ROOT. 

Tlffff To cube a number is to employ it three times as a 
factor. 

The cube of 4, written 4', is 4 X 4 X 4, or 64. 
Find the cube of 1, 9, 6, 3, 5, 8, 2, 7. 

To find the cube root of a number is to find one of the three 

equal factors of the number. 

The cube root of 343, written \/343, is 7. 

The cube of 25, 20 + 6, is equal to the following : 
We have seen (Art. 1031) that 

(20 + 5)*-20» + 2x20x6 + 6> 
Mnltiplying by 20 + 5 we have 

Product by 20 - 20» + 2 X 20» X 5 + 20 x 5* ' 

Product by 5=- 20»x5+2x20x5« + 5» 

(20 + 5)» = 20» + 3 X 20« X 5 + 3 x 20 x 5« + 5» 
which may be written in this way, 

20» + [(3 X 20») + (3 X 20 X 5) + 5«] X 6. 
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Extract the cube root of 15,625. * 

We see by inspection that 20+5 

the cube root is between 20 15 625 

and 30 ; that is, 20 + x. Sub- /'20V = 8 000 

tract from 15,625 the cube of _ ~7^9 -, r^n. ITTT^ • i 

20. 8,000. The remainder, 3 X 20' = 1,200 7,625 remainder 

7,625, is equal to the second 3 X 20 X 5 = 300 
number multiplied by the sum 5' = 25 

of three times the square of 1,525 7,625 

the first (1,200). etc. Using " 

1,200 as a trial divisor, the second number is seen to be 6 or less. 

Taking 5 as the second number, we add to the 1,200 three times the 
product of the first and second (300), and the square of the second (26), 
making a total of 1,525. Multiplying this sum by the second number, we 
get 7,625, which is equal to the difference between 15,625 and 8,000. The 
second number is, therefore, 5, and the cube root of 15,625 is 25. 



V110,592 


V658,503 


40 + 8 


8 7 


110,592 


658^603 


40» - 64,000 


8» - 512 


3x40» =4,800 46,692 


3 X 80» =19 200 146,503 


3 X 40 X 8 = 960 


3 X 80 X 7 = 1,680 


82= 64 


7«= 49 


5,824 46.592 


20.929 146.503 


Ans. 48. 


Ans. 87. 



In the last example we point off three places, beginning at the right, and 
find the greatest cube in the first period, placing its cube root as the first 
figure of the answer. 



'o' 



1157. Find the cube root of the following : 

1. 2,197 6. 238,328 11. .f^^ 

2. 9,261 *7. 421,875 12. 3.375 

3. 32,768 8. 551,368 13. 1^ 

4. 68,921 9. IJI 14. 1^^ 
6. 148,877 10. '^m 16. 5^ 



M£14SDBATI0n. 



VOLUME OF SPBBRE. 

115B. Cat up % sphere {a, roaod potato, for inetftnce) into a nninber of 
small pieces, pasaing the knife in each case throagh the center of the sphere. 




Each piece ia a solid, having for ite base a portion of the surface of the 
sphere, and for its altitude the radins of the sphere. 

When the pieces become very namerous. the base of each may he con- 
sidered a plane, and the solid a pyramid. The volume of each pyramid is 



equal to the base X \ altitude ; and the total volume of all, which is tbi 
yolnme of the sphere, is equal to the total surface of all the bases, which ii 
the surface of the sphere, multiplied by \ altitude, that is. ^ radius. 



Surface of ephei 
volume of spher 






1159. Slate Exeroiseg. 

1. Find the volume of a sphere whose radius is 8 inches. 

2. If the diameter of a sphere is 3 ioches, what is ita volume? 

3. What is the ratio between the volumes of two spheres 
whose diameters are 1 foot and 2 feet, respectively? 

A. Find the ratio between the volume of a sphere 1 foot in 
diameter, and that of a cube whose side is 1 foot. 
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5. The radius of a sphere is 18 inches. What is the circum- 
ference of a great circle ? The surface ? The volume ? 

6. What is the weight of an iron cannon-ball 12 inches in 
diameter, considering the weight of a cubic foot of water as 1,000 
ounces, and considering iron 7.5 times as heavy as water ? 

7. Find the ratio between the volume of a sphere 4 inches in 
diameter, and that of a cylinder 4 inches in altitude, radius of 
base 4 inches. 

Note. — Indicate the volume of each, and cancel. 

8. A man has a cubical block of hard wood, its side measur- 
ing one foot, which he wishes made into a sphere one foot in 
diameter. What decimal part of the block is cut away ? 

The volume of the sphere is aboiU what fraction of the volume 
of the cube? 

CUBE BOOT, 

1162. Find the cube root of 9,938,375. 

When the root contains 2 15 

more than two figures, con- 9'938'375 



8 



tinue, as shown in the accom- 
panying example, taking for 

divisor three times the square 3 X 2(? = 1 200 1 938 

of the first two figures con- 3 X 20 X 1 = 60 

sidered as tens, plus three times 1* = 1 1 261 

the product of the first two 3 x 210' = 132 300 677 375 
figures considered as tens by g g^Q x 5 = 3 150 

the third figure, plus the square ^^p, 



of the third figure. 



135 475 677 375 



1163. Find the value of the following: 

1. •{/1,442,897 3. ^^3,723,875 6. \/12.977875 

2. \/^l ,906,624 4. \/39,651,821 6. \/66r923416 
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ANNUAL INTEREST. 

1171. Slate Problems. 

Detroit, Mich., June 1, 1890. 

Four years after date, without days of grace, I promise to pay 
to the order of Daniel W. Lawler, Six Hundred Dollars, value 
received, with annual interest at six per cent. 
leOO^^. George Oxnard. 

1. Find the amount due June 1, 1894, no payments of prin- 
cipal or interest having been made. 

1172. When the maker of a note fails to keep his contract to pay 
interest annually, the laws of some states, including Michigan, permit the 
collection of simple interest on the deferred payments of interest. 

Principal, f 600.00 

Interest, 4 years, at 6%, 144.00 

3 years* interest, at 6%, on the 1st year's interest, $36, 6.48 

Q (( t( <l ii t( (( OJ C( (( (( 

1 it , tl (( It (C (( Q.J (( II l( 

Amount due June 1, 1894, $ 

2. Find the amount due, at 6%, for 5 years, on a note for 
$1,200, annual interest being unpaid. 

3. What is the amount of a note for $720, at 4 years, at 
4^%, annual interest unpaid after the first year? 

4. The maker of a note for $900, with annual interest at 
7%, makes the first and the second interest payments when due. 
How much will he owe at settlement, 6 years after the date of 
the note ? 

6. Find the difference between the amount due at 6% for 3 
years on a note for $300, annual interest unpaid, and the amount 
of the same sum placed at compound interest for the same time 
at the same rate. 

6. Find the amount due March 1, 1899, on a note for $500, 
dated March 1, 1893, with interest at 6%, annual interest 
unpaid after the third year. 
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U.S. GOVERNMENT LANDS. 

13.73. In surveying government lands, a line is run east and west, 
called the hast line, and one perpendicular to it, called the principal 
meridian. 

Parallel lines are run north 
and south, and east and west, 6 
miles apart, forming squares, 
called townships. The row of 
townships adjoining the prin- 
cipal meridian is called Range 1 
East or West, according to its 
location. The row of townships 
north of the base line is called 
Township 1, North; the row 
above, Township 2, North, etc. 

The township in the diagram 
marked by a star (*) is designated 
3 T. S., R. 2 E. (third township 
south of base line, in the second range east of the principal meridian). 




3JL74. A township, which contains 36 square miles, is divided into sec- 
tions one mile square, numbered as in the diagram, No. 1 being found at 
the northeast corner. Each section contains 640 acres. 



w 



TOWNSHIP 

N 



6 


5 


4 


3 


2 


1 


7 


8 


9 


10 


11 


12 


18 


17 


16 


15 


14 


13 


19 


20 


21 


22 


23 


24 


30 


29 


28 


27 


26 


25 


31 


32 


33 


34 


35 


36 



.J 
S 



w 



SIX MILES 
8 N 



SECTION 

N 
ONE MILE 



III 

.J 

i 


\S20 A. 


N.E.J4 

leoA. 


lU 

z 
o 


of 

S.E.H 

80 A. 


40 A. 




40 A. 



ONE MILE 
S 



13.75. Sections are divided into half-soctions (320 A.) and quarter-sec- 
tions (160 A.), and the latter are subdivided into half quarter-sections 
(80 A.) and quarter quarter-sections (40 A.). 



METRIC SYSTEM. 525 

1176. Slate Problems. 

1. Find the cost of the S.W. J of the N. ^ of sec. 13, T. 7 
N., R. 4 E., at $1.87^ per acre. 

2. What will be the cost of fencing, at 75^ per rod, the W. 
loftheN.W. iofsec. 36? 

3. Mr. Thompson owns sec. 1, and his brother owns sec. 30 of 
the same township. What is the length of the shortest line 
between the boundaries of the two farms? 

4. A road runs east and west between townships 4 and 5, 
south. Another road runs north and south between R. 7 and 8 
east. How far is it by road from the north-east corner of T. 5 S., 
R. 10 W., to the north-west corner of T. 7 N., R. 8 E.? 

6. How many feet of boards, 6 inches wide, would be needed 
to build an open fence, 4 boards high, around the N. ^ of the 
S.W. i of sec. 16? 

6. The owner of sees. 19 and 20 has sold the W. ^ of N.W. J 
of sec. 19; also the N. |, the N. ^ of S.E. J, and the S.E. :^ of 
the S.E. ^ of sec. 20. Draw a map of the land he still owns, and 
calculate its area. 

METRIC SYSTEM. 

1177. The metric system, which is used in nearly all the 
countries of continental Europe, is based upon the meter. The 
length of the meter is one ten-millionth part of the length of the 
meridian from the equator to the poles — about 39.37 inches. 

1178. The subdivisions of the meter are denoted by the Latin 
prefixes milli (iuVtj)' centi (y^), deci (3^). For the multiples, 
the Greek prefixes deka (10), hecto (100), kilo (1,000), and 
myria (10,000) are used. 

1179. It will be noticed, in the table below, that small 
letters are used for the abbreviations of the Latin prefixes of the 
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subdivisions, and capital letters for the Greek prefixes of the 
multiples. 

The following is the table of 

1180. HeasTLies of Length. 

10 millimeters (mm.) 1 centimeter (cm.) 

10 centimeters 1 decimeter (dm.) 

10 decimeters 1 meter (m.) 

10 meters 1 dekameter (Dm.) 

10 dekameters 1 hectometer (Hm.) 

10 hectometers 1 kilometer (Km.) 

10 kilometers 1 myriameter (Mm.) 

1181. The units of this table in common use are the centi- 
meter, the meter, and the kilometer. 

1182. A person who wishes to bay 124 meters of cloth, wonld not ask 
for 1 hectometer 2 dekameters 4 meters, any more than a New York mer- 
chant would tell a person who owes him $38.75 that his bill is 3 eagles 8 
dollars 7 dimes 5 cents. 

11 83. Long distances are expressed in kilometers. The thickness of 

wire is given in millimeters. 

1184. Problems. 

1. What will be the cost in francs of 880 m. 75 of dress 
goods at 2 f. 60 per meter ? (380.75 meters @ 2.60 francs.) 

2. How many square meters in a piece of carpet 26 m. 50 
long, 86 cm. wide ? 

3. How many square meters in a circle whose diameter is 
15 meters? 

4. An are is a surface 10 meters long, 10 meters wide. How 
many ares in a field 135 meters long, 69 meters wide <^ 

6. Find the area in ares of a right-angled triangle whose 
base is 245 meters, hypotenuse 875 meters. 
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6. A stere is a cubic meter. What will be the cost, at 
8 f. 50 per stere, of a pile of wood 10 meters long, 1 meter wide, 
3 m. 25 high? 

7. A cube one decimeter each way contains a liter (1.), which 
is the principal unit of dry and liquid measure. 

How many liters' capacity has a tank 10 m. 50 long, 8 m. wide, 
6 m. 50 high ? 

8. How many bottles, each containing 1. 75, can be filled 
from a hogshead containing 222 1. ? 

9. How much will be received for 36 bags of beans, each con- 
taining 68 liters, at 1 mark 25 per dekaliter? 

10. A liter of water weighs a kilogram (1,000 grams). How 
many kilos of oil would a tank contain, its dimensions being 5 
meters X 4 meters X 3 meters, the weight of the oil being 92% 
of the weight of water ? 

11. Assuming the length of the meter as 39.37 inches, what 
is the length of the kilometer ? 

11 8 5 . Greater accuracy is assured in operations requiring multiplication 
and division by indicating the operations beforehand, and performing the 
division last. 

Length of meter in yards ^^- 1 mile = 1,760 yd. 1 km. = 1.000 m. 

^^,39.37X1.000^ 3.937 ^^^ 
36x1,760 .36x176. 

12. Mt. Blanc is 4800 m. high. How many feet high is it? 

1186. In the following ten problems call the meter 40 inches. 
Give answer in two decimal places. 

13. How many cubic inches in a liter? (See problem 7.) 
How many quarts? 

14. How many bushels in a hectoliter? How many gallons? 
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16. How many pounds in a kilo, when a cubic foot of water 
weighs 1,000 oz. ? (See problem 10.) 

16. What would be the circumference of the earth in miles if 
the meter measured 40 inches? 

(The meter is jjiJnhTnru ^f what part of circamference ?) 

17. How many square yards in a square meter ? 

18. How many acres in a hectare ? (See problem 4.) 

19. How many rods in "a hectometer? 

20. How many cubic feet in a stere ? (See problem 6.) 

21. How many troy grains (7,000 to av. lb.) in a gram? 
(See problem 15.) 

22. How many kilometers in a mile? 
1187. Measures of Snrfaoe. 

100 sq. mm. = 1 eq. cm. 
100 sq. cm. =• 1 sq. dm. 
100 sq. dm. = 1 sq. m. = 1.196 sq. yd. 

118B. The square meter is the principal unit of surfaces, such as walLs, 
ceiling9, floors, etc. 

100 centiares (ca.) = 1 are (a.) => 119.6 sq. yd. 
100 ares =» 1 hectare (Ha.) = 2.47 acres. 

1189. The are is the principal unit of surface of small plots of land. 
The area of a farm is* expressed in hectares, of a country in square kilo- 
meters. 

1190. Measnres of Voltune. 

1,000 cu. mm. = 1 cu. cm. 
1,000 cu. cm. =« 1 cu. dm. 
1,000 cu. dm. = 1 cu. m. = 35.316 cu. ft. 

1191. The principal unit is the cubic meter. 
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1192. The stere (cubic meter) is ased for measuring wood. 

10 decisteres (dst.) = 1 stere (st.) = 35.316 cu. ft. 
10 tterea = 1 dekastere (Dst.) 

The stere is the only nnit used. 

1193. Drj and Idquid Measures. 

10 milliliters = 1 centiliter 

10 centiliters = 1 deciliter Dry. Liquid. 

10 deciliters =1 liter (1.) = .908 qt. = 1.057 qt. 

10 liters = 1 dekaliter 1.135 pk. = 2.642 gal. 

10 dekaliters = 1 hectoliter 2.837 bu. = 26.417 gal. 

10 hectoliters = 1 kiloliter 

10 kiloliters = 1 myrialiter ' 

1194. The liter and the hectoliter are the principal units. 

1195. Table of Weight. 

10 milligrams (mg.) 1 centigram 

10 centigrams 1 decigram 

10 decigrams 1 ffram (gr.) 

10 grams 1 dekagram 

10 dekagrams 1 hectogram 

10 hectograms 1 kilogram (kilo) 2.2046 lb. 

10 kilograms (Kg.) 1 myriagram 

10 myriagrams 1 quintal 

10 quintals 1 tonneau (ton) 

3196. The kilo is the ordinary unit. Heavy articles are sold by the 
tonneau. 



CHAPTER XV. 

ALGEBEAIO EQUATIONS TWO UMOOWH QUANTinES.— 

THEEE UNKNOWN QUANTITIES PUEE QUADBATIOS 

AFFEOTED QUADBATIOS. 

ADDITION OF ALGEBRAIQ QUANTITIES. 
1199. Sight Ezeroises. 



Add: 










1. 2 fours 


2. 6 hundredths 


3. $4 4. 


^^ 


5. 7a? 


3 fours 


8 hundredths 


$5 


bf 


4a? 


4 fours 


10 hundredths 


$7 


^^ 


2a? 


6 fours 


12 hundredths 


$8 . 


9^ 


5a? 


? fours 


? hundredths 


$? 


?^ 


?a? 


6. 2a 


7. + 3 a; 8. — 6ary 


9. 9 abc 


10. 


— 2^xyz 


- 4a 


+ 4a? —^xy 


Ibabc 




— bocyz 


- 6a 


+ bx — xy 


Qahc 




— ocyz 


- 7a 


+ 10 a; -2xy 


abc 




— 15a;y2; 



- 19 a + ? a? - ?a?y ? a6c - 1 xyz 

1200. In the quantities 2a, 3a?, bxy, \babc, the numbers 2, 
3, 5, 15, are called coefficients. When no coefficient is expressed, 
1 is understood. Thus, abc = 1 ahc. 

Where no sign is expressed, + is understood. 

1201. What a person has may be represented with a plus 
sign ( + ) placed before the amount; debts may be shown by a 
minus sign ( — ) placed before the amount. 

530 
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A has $500; B owes $300. If they units their fortunes, what 
will they be worth together? 

+ $600 
-$300 
+ $200 

Both together are worth $ 200. 
The sum of + 600 and - 300 is + 200. 

1202. If A had $300 and B owed $600, the firm would be 

$200 in debt. 

(+ $300) + (- $600) = - $200. 

1203. Add: 

1. —2a 2. Tx 3. —bxy 4. — ^dbc 6. — 24a^2 

— 4a —4a; — 4a?y \babc bxyz 

— 6a —2x xy 6abc xyz 
7a 5x 2xy — ahc \bxyz 

— 6a 6a? -?a:y ? ? 

1204. Can you give the rule for addition where the quantities 
have different signs ? Which sign does the sum take ? 

1205. Add: 

6. 3a?+14, -7a; + 9, -23, 4a;- 6, -2x, and3a7+ll. 

3a; + 14 

-7a;+ 9 

-23 

4a?— 6 
— 2a; 

3a; + 11 

7. 4a + 3a;, —2a, —7a; — 3a, —6a;, — 9a + a;. 

8. -3i + c, 4a + 66, 66-9^, -oa, -2a-3ft + 4c. 

9. ^.-r-S, -a; + 4, -Jar -3, 7a;+16, -5a: -10. 
10. 4a; + 23, -8rr + 2J, -|a; + ll, -a; + 5, Oo; -3. 
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SUBTRACTION OF ALGEBRAIC QUANTITIES. 

1206. Oral Problems. 

1. The thermometer in the morning was 33 degrees, at noon 
it was 52 degrees. What was the difference in temperature ? 

2. In December the thermometer was 10 degrees below zero. 
In July it was 90 degrees above. What was the difference in 
temperature ? 

3. Two cities are in the same latitude. One is in 34** east 
longitude, and the other in 17® west longitude. What is their 
difference in longitude ? 

4. What is the difference in longitude between two cities on 
the equator, one being in 56^ west longitude, and the other in 
47** west longitude ? 

6. A boy makes 40^ one day and 50^ the next. How does 
he stand at the end of the two days ? 

6. How would he stand if he made 40^ one day and lost 50^ 
the next day ? 

7. A man traveled from the town M, 60 miles due north, 
and then traveled 50 miles due north. How far is he from his 
starting-point ? 

8. One day a man goes 50 miles due north ; the next day he 
travels 70 miles due south. How far is he then from his starting- 
point? 

9. On Monday A is worth $250; on Tuesday he is worth 
$ 150. What has he lost in a day ? 

10. A man has $150 Jan. 1. Feb. 1 he owes $250. What 
has he lost in a month ? 

1207. The degrees above zero on a thermometer may be indi- 
cated by a plus sign (+) ; those below, by a minus sign (— ). 
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What is the difference between +52** and +33"? Between 
+ 90° and - 10** ? 
Show by a diagram. 

120B. A has $600, B owes $400. What are they worth 

together ? 

(+$600) + (-$400) = ? 

How much better off is A than B ? 

(+$600) -(-$400).= ? 

1209. In subtracting algebraic quantities, change the signs of 
the subtrahend, and proceed as in addition. 

1. From 8a take 2a. 6. From — 8a take — 2a. 

•8a 



-2a 



6. From — 2 a take 8 a. 

7. From — 2 a take — 8 a. 

8. From 2 a take — 8 a. 

9. From 3 a; + 14 take x + 10. 

3a;+14 

- a: -10 

10. From 5 a? — 8 take — 3 a: — 9. 

11. From a? — 28 take 5 a; - 37. 

12. From 7a; +16 take 9a; -4. 

13. From 6 x take 2 a; — 5. 

^715. 10 a 14. From 8 a; take 9 a; + 3. 

15. From 3 a; + 2a — 5 take a: — a — 9. 

16. From 7y-2z + J take --8y + 6J-«. 

17. From c — rf + c take c + d—/. 





Ans. 


6a 


2. 


From 8 


a take 8 a. 
2a 




— 


-8a 




Arts, - 


-6a 


3. 


From — 


8 a take 2 a. 




— 


- 8a 




— 


- 2a 




Ana. - 


-lOa, 


4. 


From 8 


a take — 2 a. 
8a 




+ 


2a 
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BEMOVINQ PARENTHESES. 

1210. From 84 take the difference between 49 and 25. 

84 -(49 -25) = what? 
Would the result be the same if we should write the above 

84-49-25? 
What sign must be changed? 

1211. Write the following without parentheses : 

1. 57 + (33 - 16) = 74 4. (17 -8)-(16- 14) = 7 

2. 92-(63 + 25) = 4 6. 75 + 4 X (15 - 10) = 95 

3. (43 -10) + (24 -5) = 52 6. 75-4 X (15- 10) = 55 

1212 Is there any change made in the signs of the first ? In the signs 
of the second ? Of the third ? Of the fourth ? Of the fifth ? Of the sixth ? 



I. Solve the following equations. Prove the correctness 
of your answers. 

1. 6(2a?-5) = 5a; + 12 

Note. 6(2 a; — 5) means 6 times (2 a; - 5), or 12 a? — 30. 

2. 7(ar + 2) = 3a; + 50 4. 3(16 - re) = 4(13 - a:) 

3. 5(3 + a;) + 16 = 61 6. 15(a: - 3) = 2(189 - 16 a?) 

6. 38 - (11- 9 a:) = 10 a? 

Removing the parenthesis, we have 

38- 11 + 9a;- 10 a; 

Transposing, 9a;— 10 a; — — 38 + 11 

or, — « = — 27 

Bringing — s to the right side of the equation, and — 27 to the left side, 
we have 

(+)27 = (+)x 

In practice, however, when the result is such as the above, — af — — 27, 
Uie signs of both members are changed, and the result becomee 

»-27 
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7. 2(a:-l)~2(2ar-19) = 3(ar-8) 

8. 6(2a;-5)~5ar = 12 

9. 6ar-6(2a; — 5) = — 12 

10. lL=l£+5a; = 19. 
2 

1214. 18zi6^24^^2 
2 5 

Clear of fractions by multiplying both members of tbe equation 
by 10, and observe which sign must be changed to preserve the 
equality. 

When a: = 6, the above may be written 

3a; — 6 4a: — 4 « 



2 5 - 




Clearing of fractions, 




15ar-30-(8r-8) = 20 




Removing the parenthesis, 




15a; 30 8a; + 8~20 




Transposing, 15 ar — 8 a; = 20 + 30 - 


-8 


or, 7ar = 42 





a; = 6 

Note. — The horizontal line between the numerator and the denominator 
of the foregoing fractions has the effect of a parenthesis, the entire quantity 
above the line being divided by the number below. 

^5jli = (18-6) + 2 ?izii-Jof(24-4) 

?^^ = iof(3a:-6) l^Zli = (4 a: - 4) + 5 
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Solve : 
11. £^+£^=8 



12. £^_£zJ = 2 



13. £zl1_£zi2_£^^2 = 



,. 2a; — 5 , x—1 bx — Z 

14. __ + __=__ 

15. 7^^_(:, + 2) = ^^ + ^ ^+^ 



16. 



40-5ar_52 + 9a? 



17. 9f-^|a;-|^=fiP + 3fa: 

18. 2a: = 3 + 2ia;-(5 + |a;) + 2f 

19. \x + ^ = 2x + {\x~^x) 

20. |4-| + | + |+31=a: 



21. |aj-120 = 54-10 
* 6 



22. a?-20 = 



(f+15) 



28. ar + |+|=19 

24. 9(8a; + l)-4 = 4(9a; + 5) + 8 
06. 2« + 8 = ~^ 
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1216. Slate ProblemB. 

1. A certain number is multiplied by 3-J; 7 is subtracted 
from the product ; the remainder is divided by 16, giving a quo- 
tient of 3. What is the number? 

2. Three-eighths of what number is 60 less than the number 
itself? 

3. Four persons are of the same age. If the first were -J- of 
his age older, the second \ of his age older, the third \ of his age 
older, and the fourth ^ of his age older, the sum of their ages 
would be 99 years. What is the age of each? 

4. A man spends ^ of his earnings on board and lodging, •!• 
on clothing and repairs, and \ on sundries. At the end of the 
year he has $280 left. What are his yearly earnings? 



V 2 8 5 J 



6. A boy gave ^ of his marbles to one companion, and \ of 
them to another. He then bought ^ as many as he originally 
had, and had 4 marbles more than he had at first. How many 
did he have at first ? 

6. A father's age and a son's age added together amount to 
138 years. Twelve years ago the father was twice as old as the 
son. How old is each now? 

Let X s son's age 12 years ago. 2 a; « father's age then. 

7. John has 80 cents, and William has 60 cents. How many 
cents will William have to give John so that the latter shall have 
2^ times as much money as the former? 

After William gives John x cents, the former has (60 — x) cents, and the 
latter has (80 + x) cents. 

8. In how many years will a man, now 25, be double the 
age of his 11-year^old brother? 

Let X - number of yean. 26 + a; and 11 + sb •- agei after x yearii 
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9. A man has a cask of 60 gallons' capacity. He draws off 
one-fourth of its contents, and then fills it. If it takes 24 gal- 
lons to fill it, how many gallons did the cask originally contain? 

10. A number is divided by 3, and 40 is subtracted from the 
quotient, leaving a remainder of 104. What is the number? 

11. The difierence between two numbers is 430. When the 
greater is divided by the less, the quotient is 4, and the remainder 
is 76. What are the numbers? 

Let:B-le88. SE^ = ^^1L. 

less less 

12. A person pays $ 103 with 29 $2 and $5 bills. How many 
are there of each denomination? 

13. A father is 30 years older than his daughter. In 4 years, 
his age will be four times her age. What are their present ages? 

X and a? + 30 = present ages, a; + 4 and a? + 34 = ages 4 years later. 

14. The product of two numbers is 180. If the smaller num- 
ber be increased by 3, the product of the two numbers will be 
225. What are the numbers? 

15. A man's wages are $1 per day more than his son's. 
For 33 days' work, the father receives $12 more than the son 
earns in 40 days. Find the wages of each. 

16. The sum of two numbers is 47; their difference is 17. 
What are the numbers? 

17. A mother is 41 years old. Her son's age is 5. In how 
many years will the son's age be ^ of his mother's? 

TWO UNKNOWN QUANTITIES. 

1217. Preliminary Problems. 

1. I paid a dollar for two 25^ balls and five bats. How much 
did I pay apiece for the latter? 
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2. When three times one number is added to five times 
another, the sum is 84. If the second number is 12, what is the 
first number? 

3. A girl paid 75^ for ^ pound of tea and 2J pounds of 
coffee. The coffee cost 20^ per pound. What was the price of 
the tea per pound ? 

4. A man sold pigs at $5 each and lambs at $8 each, receiv- 
ing $ 42. He sold 4 lambs. How many pigs did he sell ? 

5. Four times a father's age added to twice his daughter's 
age amounts to 180 years. The girl is 10 years old. What is 
the father's age? 

6. Eight peaches and seven pears cost 44^. The peaches 
cost 2^ each. What is the cost of a pear? 

7. Two pieces of cloth and eleven pieces of silk contain 152 
yards. There are 10 yards in each piece of cloth. How many 
yards in each piece of silk? 

8. .Two-thirds of a yard of linen and three-fourths of a yard 
of lace cost 40^. The price of the lace is 32^ a yard. Find the 
price of the linen. 

9. Three and one-half times one number added to four and 
one-third times a second number equals 60. The second number 
is 9. What is the first number? 

1218. Slate Exercises. 

Find the value of the unknown quantity : 

1. Sx + 7y =44. When x = 2, find the value of y. 

2. 3y+ 52 = 34. Find the value of z ; y = 3. 

3. 2a;-|-llz=152. x=10; z = ? 

4. 14a:-f-7y = 98. ar = 3i; y = ? 
6. far-f- f2; = 40. 2 = 32. 
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6. 


9a;-25y — 8. 


a; -12. 


7. 


^y + ^z-60. 


2=9. 


8. 


I6x-19z-i9. 


2=5. 


9. 


ly- 32 = 18. 


y-6+. 



10. 32ar + 50y = 2,600. y = 20. 

^. A boy gave 17^ for 3 lemons and 4 oranges, another 
boy paid 25^ for 3 lemons and 8 oranges. How miich did the 
lemons cost apiece ? 

a; = cost of lemons 8a; + 4y=17 (1) 

y = cost of oranges 3 a; + 8 y = 26 (2) 

Subtracting (1) from (2) 4y = 8 . 

The oranges cost 2^ each y = 2 

How much apiece was paid for the lemons ? 

11. If 3 coats and 14 vests cost $78, and 2 coats and 14 vests, 
at the same rate, cost $66, how much does 1 coat cost? What is 
the price of a vest ? 

12. Given 4a:+7y = 53 (1) 

2ar + 3y = 25 (2) 

to find the value of y. 

First multiply (2) by 2, making it 4 a; + 6 y = 50. Why ? 

13. What is the value of x in equation (1), when the value 
found for y is substituted therein ? Substitute the same value 
for y in equation (2) and find the value of x, 

1220. Find the values of x and y in the following equations : 
14. x+ y=15. 2a; + 3y = 38. 
16. 2a: + 2y = 30. a:+3y = 27. 

16. 2a: + 3y = 18. 4a; + 3y = 24. 

17. 2a; + 3y = 40. 3a; + 2y==35. 
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18. 7a; + 5y = 82. 2a: + 2y = 28. 

' 19. dx + 9y = 14:. 9a; + 5y = 14. 

20. 3a; + 6y=17. 8a:+2y = 17. 

,. Given \J, ,. a r^r^r To find values of a; and y. 
(2) 7a; — 4y = 22j :f 

Multiply (1) by 7, 7 a: + 21 y = 322 

(2) 7a;- 4y= 22 Subtract. 

25y = 300 
y= 12 

Substituting this value of y in (1), we have 

a; + 36 = 46 

ar=:46-36 = 10 

Answers, x = 10, y = 12. 

21. a; + y = 18 Add or subtract, 
a; — y = 4 

22. 4 a; + 3 y = 17 (1) Multiply (2) by 2 and subtract. 
2a;- y= 1 (2) 

23. 3a; + 4y = 48 Add. 

a; — 4y= 

24. 3a; + 5y=13 (1) Multiply (1) by 7 and (2) by 3. 
7 a; + 3 y = 13 (2) Subtract. 

25.. 4a; + 5y= 32 Add. 
6a:— 5y = — 2 

26. 3 a; + 4 y = 3 (1) Multiply (2) by 2. Add. 
12a;-2y=3 (2) 

27. 5a; = 6y + 5 Transpose. 
3a; = 5y — 4 

28. 3a; + 5y+ 8 = 29. y-2a; = 8a;-l 
2a;- y-12 = 2y-4a; = y + a;+ 9 
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30- T + ^ = 17 Clear of fractions. 
4 3 

4^8 
81. ia; + iy = 42 35. ^x + ^y=e^ 

32. 23a;- 7y= 3a; + 51 36. 3( x+l) = 9(t/ — 9) 

lly = 15a; + 2 4(3 a:- 8) = 17 y - 155 

33. a: + y= 100,000 37. 2(a;- ll)-2(y-9) = 6 

1:^4.1^ = 4640 a? + 9 _32 

100^100 ' y-3 15 

34. 1^ = 5 38. £zd + J^l=.5 
3y-4 3 4 

7a? — 6 __2 a; — 4 y — 1 _, i 

5y + 3 3 4 

39. |£+4^=6 
3a:-4y-2 

4ar-7y + 5 _^ 
a? — 2y + 2 

1222. Slate Problems. 

1. The sum of two numbers is 37. Twice the first added to 
three times the second is 96. What are the numbers 'i* 

(Let X = first number ; y = second number.) 

2. The difference between two numbers is 28. Five times 
the first less twice the second is 197. What are the numbers? 

(a;-y = 28; 5a:-2y = 197.) 

3. The product of the first of two numbers by 5, added to the 
product of the second by 3, gives 37. The product of the first 
by 6, diminished by 5 times the second, equals 10. Find the 
numbers. 

4. Divide 65 into two parts whose difference shall be 19. 

(Let X and y = parts. Solve also by one unknown quantity.) 
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6. A person pays $103 with 32 bills, some of them $2 bills, 
the others $5 bills. How many of each does he use? 

6. For 25 head of pigs and sheep, a farmer received $ 145. 
How many of each did he sell, if he sold the former at $ 7 each, 
the latter at $5 each? 

7. 10 oranges and 4 peaches cost 38^; 6 oranges and 7 
peaches cost 32^. Find the cost of an orange. Of a peach. 

8. 5 pounds of tea and 3 pounds of coffee cost $3.75; 8 
pounds of tea and 1 pound of coffee cost $5.05. What is each 
worth per pound ? 

9. A farmer buys a certain number of horses at $125 each, 
four times as many cows at $45 each, eight times as many sheep 
at $ 10 each, and half as many pigs at $5 each, spending $1,550 
for all. How many of each does he buy? 

10. A man paid 75^ for 2 pounds of raisins and 3 pounds of 
cheese. 5 pounds of raisins and 2 pounds of cheese at the same 
price would have cost 94^. What did each cost per pound? 

11. The sum of two numbers is 19. The sum of the second 
number and ten times the first, minus the sum of the first and 
ten times the second, equals 45. What are the numbers? 

12. Reduce -^ to an equivalent fraction, the sum of whose 
numerator and denominator shall be 126. 

X -» numerator ; y = denominator. 

13. What fraction equivalent to -^ has 147 for the difference 
between its numerator and denominator? 

(a:-y = _147. Why?) 

14. 10 pounds of coffee at 30^ per pound are mixed with x 
pounds of coffee at 25 f^ per pound. What is x equal to, when 
the mixture is worth 2G^ per pound? 

26a; + (10 x 30) - 26(10 + x). 
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15. A grocer mixes green tea costing 60^ per pound with 
black tea costing 40^ per pound. He uses 100 pounds in all, 
and the mixed tea costs him 48^ per pound. How many pounds 
of each does he use? 

Let X — number of pounds of black tea ; y — number of green, fhen 
!? + y *- nombar of pounds of mixed tea. 

x + y-100; 40« + 60y-48(a; + y). 



THREE UNKNOWN QUANTITIES, 

1. Given the following: 

Zx + 2y- 2 = 12 (a) 
5a?-4y + 32; = 16 (6) 
2a? + 8y + 22 = 35 (c) 
to find the values of x, y, and z, 

(a) multiplied by 5, 15 a; + 10 y — 5 2: = 60 

(b) " " 8, 15a:-12y+ 9z = 48 

Subtract, . 22 y - 14 z = 12 (rf) 

an equation containing only two unknown quantities. 

(6) multiplied by 2, 10a?- 8y+ 6«=» 32 

{c) " " 5, 10a:+15y+10«= 175 

Subtract, -23y- 42= — 143(e) 

an equation containing only two unknown quantities. 

Compare the two equations {d) and (e), which contain the 
same two unknown quantities. 

{d) multiplied by 2, 44 y - 28 « = 24 

{e) " " 7, -leiy- 282 = -1,001 

Subtract, 205 y = 1,025 

y M 5 
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Substituting this value of y in (c?), we have 

110-14z = 12, -142; = ~98, z = 7. 
Sabstituting values of y and z in (a), we have 
Sa? + 10-7 = 12, 3a: = 9, ar = 3. 
Ana, x = S, 

y = 5, 

2=7. 

2. Find the values of the unknown quantities in the following 

equations : 

x-Sy + 2z= 3 (a) 

2x+ y + 32 = 22 (6) 

5a? + 2y + 72; = 51 (c) 

Multiply (a) by 2, and subtract from (6). Multiply (a) by 5, 
and subtract from (c). This gives two equations, each of which 
contains two unknown quantities. 

Compare these two resulting equations, and eliminate y. 

8. 5a? — 2y+ z= 10 (a) 

8a; + 8y-5z=120 (6) 
7a?~3y-2«= 8 (c) 

Eliminate z by comparing (a) and (J), multiplying the former 
by 5. Compare (a) and ((?), multiplying the former by 2. 

4. 13a?- 4y+15«= 317 

7a?+ 2y- 3«= 89 
21a?-17y+ 9z=r-104 

5. — 8a;+ y- 122 = -259 

7a;- 4y + 25z= 418 
13a?+ 2y-41z = -500 
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3 3 
2 6 

Q_ar-2y^g ;; 
4 2^3 

S. 2 + ^^^=4y--3rr 

12 + ^^~^.y:=2y+^^"~^y 

g 5ar-3 3a? — 19 _^g 8y-g 
' 4 4 6 

2x + y 9a;-7 _ 3y + 9 4ar + 5 y 
2 8 4 16 

1224. Slate Problems. 

1. A man placed f of his capital at 5% and the other third 
at 6%. At the end of a year, capital and interest amounted to 
$31,600. What was his capital ? 

¥xtI; aa^ fx^ -interest 
3 100 3 100 

2. A has 18 chestnuts more than B. If each finds 4 more, 
A will have four times as many as B. How many chestnuts has 
each ? 

3. Two mechanics earn together $8 per day. One works 23 
days and the other 17 days, for which they receive together $166. 
What does each earn per day ? 

4. The sum of the first and the second of three numbers is 55, 
of the first and the third 62, of the second and the third 83. 
What are the numbers? 
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5. The sum of two numbers is 53. Four times the first is 20 
more than twice the second. Find the numbers. 

6. A certain sum of money is divided among four persons. 
The first takes ^ of it, the second takes |- of the remainder, the 
third takes -J of what then remains, the fourth receives the 
balance, $24. What is the share of each of the other three? 

7. A merchant sold a lot of goods for $510, thereby losing 
^ of their cost. What did the goods cost ? 

8. A man collected a bill for a physician and deducted -^ 
of the amount for his services. If he gave the physician $ 147, 
what was the amount collected ? 

9. Divide 130J- acres of lan(J among three persons, giving 
'the first 27^ acres more than the second, and the second 13f 

acres more than the third. 

" 10. A merchant has sold ^ of a piece of cloth, and has remain- 
ing 16 yards more than ^ of the piece. How many yards did 
the piece contain originally ? 

11. A servant is engaged for a year for $280 and a suit of 
clothes ; he leaves at the end of six months, and receives $ 130 
and the suit. What is the value of the clothes ? 



MULTIPLICATION OF ALGEBRAIC QUANTITIES. 



\. Multiply a: + 3 by ar + 4. 
The product is equal to x times (a; + 3) + 4 times (x + 3), 

x(x + S) = x' + Bx 
4(a;+3)= 4a; + 12 



(x + S)(x + 4:) = x' + 7x+l2 Am, 
Note. — x* is read x square. The 2 is called an exponent. 
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Multiply (x + 7) by (x + 8). 

X +7 
X +8 



Product by a;, a^ + 1 x 

Product by 8, 8a; + 56 

a^+lbx-^b^ Am. 
1Z26. Multiply: 

1. ( x + b)hj(x + 2) 4. (2a; + 8)by( x + 9) 

2. ( a: + 8)by (ar + 9) 5. (3a; + l)by( x + 7) 

3. (2a;+5)by (ar + 2) 6. (2a;+ 1) by (2a;+ 1) 

A227. (x^b)x(x + 4:) = ? 

X —5 

X +4 



x(x — 5) a^ — bx 
4(a;-5) 4a;-20 

a:" — a; — 20 Ans, 

I. Find products : 
Note. — (a; — 3) (a; 4- 9) means x — S multiplied by a; + 9. 

7. (x — S)(x + 9) 10. (a: + 5)(a;-5) 13. (2a;- 6)(3.r + 3) 

8. (a:-6)(a;+7) 11. (2 a: - 6) (ar + 1) 14. (3ar+6)(2a;-3) 

9. (a;-5)(a; + 5) 12. (a; - 6) (2 a; + 1) 15. (2ar + 3)(2a:-3) 



(a:-5)(a:-4) = ? 

The product is equal to x(x — 5) — 4(a: — 5) ; that is, that 
4(a; — 5) is to be subtracted from x(x — 5). 

x{x — b)=^a^-bx] 4(a:— 5) = 4a: — 20. 

Placing the subtrahend under the minuend, and changing the 
signs of the former (Art. 1209), we have 

a;' — 5 a; 
-4a;+20 
. (a;-5)(a;-4) = a;*-9a;-f 20 Am. 
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X - 9 



1230. (x-'1)(x-9)=? 

Using either as a multiplier, place one under 

the other. Commencing with a?, say xxx=^x^, ^ — 7 

— 9Xic = — 9a?. Taking — 7 as a multiplier, say a^ — 9 re 

xx(-7) = -7aj. (- 9) X (- 7) = 63. Combin- _ 7 a: + 63 

ing. we get the product. ^^^ x'-lQx+QS 



Note that the multiplication of a + (positive) quantity 
by a + (positive) quantity gives a + (positive) product ; that 
(+) X (~) or (— ) X (+) gives a — (negative) product ; and that 
(— ) X (— ) gives a + (positive) product. This is usually stated 
as follows : 



l Like signs produce +, and unlike signs produce — . 

Give results : 
16. (a; -7) (a; -7) 20. ( ar+7)( a;-6) 24. (2ar+7)(3a;+3) 

n.{x-b){x-9) 21. ( a;-4)( x-1) 25. (2a:-3)(3a:-2) 

18. {x + b){x + b) 22. (2a:-4)(3a:-6) 26. (2 a: - 3)(2 a: + 3) 

19. (a; -3) (a: + 8) 23. (2 a: + 6) (3 a: -7) .27. (2a; + 9)(4a:-6) 

PURE QUADRATICS. 
1234. Given g!±J = 3 a?' -- 66 ^ ^^ ^^^ ^^^ ^^^^^ ^^ ^ 

Clearing of fractions, 9 a;* + 54 = 15 a:* — 330 

Transposing and combining, —^a^ = — 384 

Dividing by 6, and changing signs, a;* = 64 

Extracting square root, a: = =b 8. 



Since (— 8) X (— 8) = 64, the square root of 64 may be 
either + 8 or — 8. It is written ±8, and is read ''positive or 
negative 8." (It is sometimes less correctly called phis or 
minus 8.) 
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1236. Slate Exeroises. 
Find value of x, y, z, etc. : 

1. a:*- 13 = 36 11. (a; - 3) (a: + 3) = 40 

2. 3y» + 25 = 100 12. (a: + 5)(ar+6) = 10a? + 26 

3. 52;'-13 = 32' + 37 13. (a; + 4)» = 8a: + 80 

4. 5(a;»+17)-3a:»+63=198 14. ^ + 64 = 5z» 

5. 6(a;»+17)~3(a;«-21)=198 ig. 3rr« + 18 = 2^^ + 36 

6. y« + 2y + l-y« = 49 jg. (^ - 3)» - (a: - 5)« = 12 

7. (a; + 1)« _ ;p« = 49 17. (^+7)(^_9) = (a;-3)(:r~5) 

' 2-3 z-9 ' a;-5 a? — 9 

x — \ ar + 1' y— 5 y + 7 

1237. Slate Problems. 

1. Find the dimensions of a field, the length of which is 
iwice its breadth, its area being 1,800 square rods. 

2. The surface of the six equal faces of a cube contains 96 
square inches. Find the length of one edge. 

3. One number is fourth-fifths of another, and their product 
is 80. What are the numbers ? 

4. One-third of a number multiplied by two-fifths of the 
same number gives a product of 270. Find the number. 

5. Thirty per cent of a number multiplied by forty per cent 
of the same number gives a product of 300. What is the num- 
ber? 
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6. Thirty per cent of forty per cent of a number is 300. 
What is the number ? 

7. The base of a right-angled triangle is f as long as the 
perpendicular, and the area of the triangle is 96 square rods. 
Find the length of the base. What is the length of the hypote- 
nuse ? 

8. The base of a right-angled triangle measures x yd., the 

perpendicular measures — yd. What is the length of the 

hypotenuse? If the hypotenuse measures 15 yd., find the length 
of the base. 

9. The base of a right-angled triangle measures x ft., the 
hypotenuse measures (a: + 9) ft., the perpendicular measures 15 
ft. What is the length of the base ? 

10. The difference between the squares of two consecutive 
numbers is 49. What are the numbers? 



AFFECTED QUADRATICS. 
1238. Preliminary Ezercnses. 

(X +1)(X+ I) = 31^ + 2x+l 

The square of the sum of two quantities is equal to the square 
of the first + twice the product of the first and the second -J- the 
square of the second. 

{x-l){x-V)^a?-'2x + \ 

The square of the difference of two quantities is equal to the 
square of the first — twice the product of the first and the second 
+ the square of the second. 

{a + by =a^ + 2ab + b^ 
(m — w)' = m' — 2 mn + n* 
(10 + 5)« = 10* + 2xl0x5 + 5« 
(10-3)»=10»-2x 10x3 + 3' 
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1239. Oral Dxeidses. 
Square : 

1. x + S 4. a:+10 7. 30-1 10. x-y 

2. x-l 5. a-b 8. 40-1 11. 80 + 6 

3. a: — 9 6. ar + y 9. m + n 12. 60 — 5 

1240. Sight Exercises. 
Extract the square root of 

1. x' + Qx + d 6. x' + 2xy + i/' 

2. x'-l4iX + ^9 7. x'-2xy + y' 

3. a:' -18a: + 81 8. a^-2ab + b^ 

4. a:' + 20a:+100 9. ar'-24ar+144 
6. a' + 2ab + b^ 10. a:' + 22a:+121 

1241. The square of (x + 3) consists of how many terms? Of 
how many terms does (x + 4)' consist? (x + 5)*? 

1242. Supply term necessary to make a complete square : 

1. ar^ + 6a: + ? 6. a:^ + 2a; + ? 

2. a:»-12a: + ? 7. x'-4:X + ? 

3. a;'-8a: + ? 8. a;*-10a: + ? 

4. a:'-16a; + ? 9. a:* + 14a; + ? 

5. ar» + 18a: + ? 10. a:«-22a: + ? 

1243. Slate EzeroiBeB. 

Given a:* + 6a: = 27 

What number must be added to the first member of the equa- 
tion to make it a " complete " square? » 

If a number is added to one member of an equation, what 
must be done to the other member to preserve the equality ? 
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1244. Extract the square root of both members of the follow- 
ing equations, adding. to both, where necessary, such a number 
as will make the £rst member a complete square. 

1. a:« + 6a; + 9 = 40 + 9 2. a;"- 12a: + 36 = 28 + 36 

Remember that (+ 7) x (+ 7) = 49, and that (- 7) x (- 7) =49. 
.-. V49 = + 7 or — 7, written ±7. 

3. a;'-8a;+16 = 20 + 16 7. x'-Ux = lb 

4. a;»-16a; + 64 = -39 + 64 8. a:*-22a; = 23 
6. a;'+18a: + ?=19 + ? 9. x' + Ux = bl 
6. a:* + 2a; + ? = 24 + ? 10. a:'-22a; = 48 

1245. Given a;* - 10 a: = 24. 

Completing the square, we have a;* — 10 a: + 25 = 24 + 25 = 49. 
Extracting the square root of both sides, we have 

a:- 5 = ±7, 

ar=7 + 5 = 12,or-7 + 5 = -2. 

Ans. 5 or — 2. 

1246. Find values of a: : 

1. a:»-6a: = 7 9. a:»-24a: = 

2. a:»~12a:=108 10. a:»-8a: = 384 

3. a:» + 2a: = 48 11. a:*-4a: = --8 

4. a:* + 18a:=115 12. a:» + 80a? = 175 

5. a:*-14a: = — 18 18. a:» + 28a: = 29 

6. a:»-10a: = 14. a:* + 22a?=104 

7. a:» + 20a: = 126 15. a:»~ 16a:=:- 64 

8. a:* + 26a: = 56 16. tf* + 86a?=76 
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1247. To make the first member a complete square, 70a 
added the square of what part of the coefficient of or? 

1248. Find values of a:: 

1. a:' + ar=12 5. x^+ 9a? = -20 

2. a:»-3a: = 10 7. a:»+13a: = -42 

3. 3? + bx = --4: 9. a:»-17ar=18 

4. a;*— 7 a: = 8 10. a;* + 19 a; = -18 

1249. When a? has a coefficient, divide both members by the 

coefficient. 

8a:* + 9ar = 84. 

Dividing by 3, a:* + 3 a? = 28. 

Completing the square, 

a:' + 3a: + (fy = 28 + J = y^i^ = ^ 
Extracting square root, a: + } = d= ^. 

Ana. 4 or — 7. 

1. 6a:*- 6a: = 36 6. 3a:»+ 9a? = 54 

2. 9a:»+ 9ar = 180 7. 8a;*- 72a? = — 160 

3. 7a;* + 28ar = 147 8. 7a:* + 49a: = 56 

4. 4a:*-40a: = -64 9. 3a:* + 21ar = 54 

6. 8a:*-16a?=504 10. 5a:» — 25a? = — 20 
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1250. Slate Problems. 

1. The sum of two numbers is 12; their product is 32. 
What are the numbers? 

X and 12 — X = nambers. (12 —»)«»= prodact. 



2. The base of a rectangle is 50 
feet longer than its altitude. Its area is 
2,400 square feet. How long is the 
base? 



Areax* +60^ 
2400 Bq. ft 



x-i 50 



3. The perpendicular of a right- 
angled triangle measures 15 yards more than the base. 
The hypotenuse is 75 yards. Find the length of the 
perpendicular. 

[ xa + (15 + x)2 = 75«.] 

4. The hypotenuse of a right-angled triangle is 1^ 
times as long as the base. The area of the triangle 
is 150 square yards. How long is the hypotenuse? 

[Perpendicular = V( J a?)' — a* ; area = J base x perpendicular.] i^ 

6. The entire surface of a square prism is 170 
square feet. Its altitude is 6 feet, and* one 

side of its base is x feet. Find the value 6o + 2x 

of ar. 



6. A garden 50 feet long, 40 feet wide, 
has a walk just outside it x feet wide. 
Find the area of the walk. 

If the area of the walk is 784 square 
feet, what is its width ? ^ 

7. A field, ABCD, contains 12 
acres. Its length is Ij- times its 
breadth. How many rods long is 
the diagonal BO ? 



9 



15£ 



itods 













, 50ft. 

9 


X 




«l 
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8. A flag-staff, AB, 50 feet high, was broken 
off at the point C. The broken part, resting on (7, 
reached the ground D, 30 feet from the base of 
the staff. Find the length of the part broken off. 

9. A ladder, CE or DE, placed at a point E, 

in a street 58 feet wide 



m 





between the opposite 

houses, just touches 

the top of a house, DB, 

60 feet high on one side 

of the street, or the top of a house, 

CA, 56 feet high on the other side. 

Find the length of the ladder. 




Z):r = 60» + (58 - a:)' = CE^ =■ 56' + a;*. 

10. ABCis Si, triangle. The side AB 
measures 13 feet; the side BC^ 4 feet; 
AC, 15 feet. Find the altitude BD. 

bS'=a^-ab' = bo'-cS'. 

11. ^jSCZ^isatrapezium. ^5=34ft.; 
BC= 20 ft; aZ}=40ft.; DA = 26 ft. 
The perpendicular BF Aeasures 16 ft. 
Find the length of the diagonal AC and 
of the perpendicular ED. 



15-« D^O 
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ELEMEITTAET GEOMETRY. — PROBLEMS IN OONSTRUQ- 
TION. — PRAOTIOAL APPLICATIONS. — OALOULATION OP 
HEIGHTS- AND DISTANCES. — MENSURATION. 

ELEMENTARY GEOMETRY. 

1251. Angles. 

When two straight lines meet at a point, they are said to form 
an angle. 

The point at which the lines meet ^^^^ x"^^ / \ 

is called the vertex of the angle. 

When two angles are formed by the meeting of two straight 
lines, they are called adjacent angles. A 
and B are adjacent angles. C and D 
are adjacent angles. 

The angles j67 and (?, formed by the 
intersection of two straight lines, are called vertical, 
or opposite B.ng\e8. i^ and jET are vertical angles. U ^^ 
and F, F and O, O and H, H and E, are adjacent /^^\ 
angles. 

When two adjacent angles 
are equal to each other, each 
is said to be a right angle. 
The angles 7", J, K, L, M, 
N, 0, P are right angles. 

An angle that is smaller than a right 
angle is called an acute angle ; one larger 
than a right angle is called an obtuse angle. 
Q is an acute angle ; i? is an obtuse angle. 

Angles that are not right angles are called, without regard 
to their size, oblique angles. 

557 
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1252. Designation of Angles. 

The angle formed by the lines 8T&nd TUmaj be called the 
angle T. It is frequently better to call it 
the angle STU or UTS, the letter at the 
vertex being placed between the two others. 

The use oi the three letters is necessary 
where there is more than one angle having 
its vertex at the same point, as in the accom- 
panying figure, where UX, VX, and WX 
meet at the J)oint X. 

1253. Measurement of Angles. 

An angle is measured by the 
arc of a circle, the center of the 
circle being at the vertex of the 
angle. The angle 1 2 3 is meas- 
ured by the arc YZ\ the angle 
4 5 6 by the arc ah, 

1254. Oircnlar Measure. , 

60 seconds (^^) 1 minate, 
60 minutes {f) 1 degree, 
360 degrees (°) 1 circle. 

1255. The number of degrees in an arc or an angle is deter- 
mined by 2i. protractor. 






8EMI-CIRCULAR PROTRACTOR 
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To measure an angle, XYZ, for instance, produce the lines 
YX and YZ. Place the point A of the pro- .^ 

tractor on the vertex ( Y) of the angle, and the 
edge AC oxi the line YZ produced. Using the 
lower line of figures, read off from the protractor 
the number of degrees at the point where the line YX produced 
cuts the semi-circle. 

In measuring the angle DEF, the line AB 
is placed on EF^ the point A on the vertex E, 
The number of degrees in this case is read from 
the upper row of figures. ^ ^ 




EXERCISES IN CONSTRUCTION. 

Note. — In the following 100 exercises, the ruler, the compasses, 
and the protractor may be used. 

The drawing should be carefully done with a sharp, hard pencil. 

1. Draw an obtuse angle formed by two lines, each on^ inch 
long. Draw an acute angle formed by two lines, each six inches 
long. Which is the larger? 

2. Fold a piece of paper twice, so that the lines made by the 
creases will form four right angles. 

Fold a piece of paper so as to make four 
angles that are not right angles. 

3. The lines OH and IJ intersect at 
K, making four right angles. Which arc 
is longer, 7 8, or cc?? Which contains the 
greater number of degrees ? 

4. Draw two lines meeting at an angle 
of 45®. Two lines meeting at an angle of 90®. 
at an angle of 135®. 

5. Draw two lines making two angles, one of 
which measures 60®. How many degrees does 
the other angle contain ? 




Two meeting 
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Note. — A line parallel to the right or the left side of the paper 
is called a vertical line ; one parallel to 
the top or the bottom of the paper ifl called 
a horizontal line ; others are called oblique 
lines. 

KL is a vertical line. MN is a hori- 
zontal line, OP and QE are oblique lines. 

6. To a horizontal line draw a line making two equal adja- 
cent angles. How many degrees does each angle contain? 

To a vertical line draw a line making two equal adjacent 
angles. How many degrees does each angle contain ? 

To an oblique line draw a line making two equal adjacent 
angles. How many degrees does each angle contain ? 

7. How many degrees are there in a right angle? 

8. To an oblique line draw a line making two unequal adja- 
cent angles. How many degrees are there in the sum of the two 
angles ? 

9. How many degrees in the angle T^ if S 
contains 75®? 

V measures 110®. How many degrees does U 
measure ? 

If one of two adjacent angles measures 63^®, 
how many degrees are there in the other angle ? 

How many degrees are there in an angle adjacent to one of 
47® 45' ? 

10. Construct angle 5, 60®; angle 4, 50®. 
Measure angle 3. 

How many degrees and minutes will there be ^"^--^^^s/ii 
in angle 5, when 3 contains 49^® and 4 contains 
83f®? 

When angle 3 contains 36® 30' and angle 5 contains 79® 45', 
how many degrees and minutes will angle 4 contain ? 

11. Erect a perpendicular at each extremity of a horizontal 
line. At each extremity of a vertical line. At each extremity 
of an oblique line. 
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Note. — A line making a right angle with another line is said 
to he perpendicular to it. 

12. Construct a square upon a horizontal line. Upon an 
oblique line. 

13. Draw two lines intersecting at an angle 
of 100®. Mark in each of the other three angles 
the number of degrees it contains. 

14. If one of the four angles formed by two intersecting lines 
measures 90**, what does each of the other three measure ? 

If one measures 60**, what does each of the others measure ? 

15. Ai each extremity of a horizontal line draw a line making 
an angle of 40** with the first line. 

16. At each extremity of a vertical line draw a line making 
an angle of 100® with the first line. 

17. At one extremity of an oblique line draw a line making 
with the first line an acute angle ; at the other extremity draw 
a line making an obtuse angle with the first line. 

18. Draw two lines making an angle (6) of 
150**. Construct an adjoining angle (7) contain- 
ing 80**. How many degrees will angle 8 con- 
tain ? 

19. How many degrees will there be in the 
sum of five angles having the same vertex ? 

20. Draw five equal angles having a common 
vertex. 

Is any one of these five angles adjacent to any other ? 

21. Draw six equal angles having a common vertex. Is any 
angle adjacent to the angle next it? Why? 

Are any of the angles vertical ? Why ? 

22. Draw two angles, one of 65** and the other of 25**. Draw 
a third angle equal to the sum of both. 

Draw an angle equal to their difference. 
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23. Draw an angle equal to the sum of three angles measur- 
ing, respectively, 40°, 50°, and 60°. 

24. How many degrees are contained in the angle made by 
the hour and the minute hand of a watch at 1 o'clock ? How 
many degrees in the angle made by the hands of a church-tower 
clock at the same hour ? 

25. How many degrees are passed over by the minute hand 
in a quarter of an hour? How many are passed over by the 
hour hand in an hour ? In half an hour ? In 15 minutes ? 

What angle is made by the hands at 12 : 15 ? At 6 : 30 ? At 
8:20? 



Note. — The pupils should, of course, understand that the angles 
in questions 24 and 25 are those formed by imaginary lines passing through 
the centers of the hands. They should know, too, that a geometrical line 
has neither breadth nor thickness 

1260. Faiallels. 

Lines lying in the same plane that will not meet, no matter 
how far they are produced, are said to he parallel. 

26. Draw two or more lines that shall be perpendicular to a 
horizontal line. Where will they meet? 

Draw two or more that shall be perpendicular to a vertical 
line. Where will they meet ? 

Draw two or more that shall be perpendicular to an oblique 
line. Where, will they meet? 

27. To a horizontal line draw two or more lines running in 
the same direction, and each making an angle of 35° with the 
first line. Will the oblique lines meet? 

Draw two or more lines running in the same direction, and 
each making an angle of 125° with a vertical line. Will the 
oblique lines meet if produced very far? 

Draw two or more lines running in the same direction, and 
each making an angle of 74° with an oblique line? Will the 
former lines meet ? 
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28. Draw two lines making angles of 30** and 60**, respectively, 
with a third line. Will the two former lines meet if produced 
in either direction? 

29. Draw a line, AB, meeting a hori- 
zontal line BC at an angle of 58®. Draw 
a third line, -D-E", parallel to the horizontal 
line, and cutting the oblique line. What 
angles does it make with the oblique line? 

Draw a fourth line, FOj parallel to the 
oblique line, and cutting both horizontal lines. 

Mark in each of the twelve angles the 
number of degrees it contains. 

Take a stiff card, having a square corner, and 
cut off the corner, making the side AB equal to 
the side BC, and each about 4 or 5 inches long. 

Meas\ire the angle at A and the angle at 0. 

30. With a ruler, draw a line DJEJ] and without moving the 

ruler, draw lines FO, HI, 

AB, by placing the side 

BC oi the triangle firmly 

against the edge of the 

ruler. 

FO, HI, and AB are 

parallel. Why ? z===============================^^ 

31. Holding the triangle against the edge of ruler JK, draw 
oblique lines AC, LM, NO. 

If the angle ACB contains 
45°, how many degrees will 
LMJ contain? How many 
will iVOcT contain? 

Are AC, LM, and NO 
parallel? Why? 

32. Draw a line making an angle of 70** with 
a horizontal line. At the point P, using only 
the ruler and the triangle, draw a line parallel 
to the oblique line. 




J7 
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33. QB and UV are parallel lines, 
cut by a line ST. If the angle b meas- 
ures 50^, how many degrees does a 
measure ? 

Find the number of degrees in each of 
the other six angles. 

34. Draw WX and YZ intersecting 
at any angle. With the ruler and the 
triangle draw a line parallel to TTJT. 

Mark all the angles that are equal 
to i. Mark all those that are equal 
toj. 



1261. Triangles. 

36. From the extremities of the line AB, draw lines that shall 
make angles of 60® and 40®, respectively, with 
AB. Prolong the lines until they meet at CJ 
forming a triangle. 

Measure the" angle at C. How many 
degrees does it contain ? How many degrees 
are there in the sum of the three angles of the triangle? 

36. Construct a triangle having one angle of 90® and one of 
30®. Measure the third angle. 

How many degrees are there in the sum 
of the three angles ? 

37. Draw a triangle having angles at the 
base measuring, respectively, 57® and 68®. 
With the ruler and the triangle draw UT 
parallel to DF, Produce DJS to £[ and 
FJS to Q. 

How many degrees will the angle a con- 
tain? How many degrees in the angle c? 
Calculate the number of degrees in. the angle b when you know 
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the number of degrees in a and c, respectively. What angle is ver- 
tical to 6? How many degrees in c^? 

38. Construct a triangle, KLM, 
making the angles at the base 28° 
and 120°, respectively. Draw, as be- 
fore, NO, parallel to LM, i^^^^t JSJjf 

Is the angle e equal to any angle of 
the triangle ? How many degrees does it contain ? Is the angle 
/ equal to any angle of the triangle ? How many degrees does 
it contain ? 

How many degrees are there in the sum of the angles e, g^ and 
/? How many degrees are there in the angle g ? 

39. The angle at P is 70°, the angle at Q P 
is 60°. Can you tell how many degrees there 
are in the angle PRS, formed by producing A 
the base i^iS? ^ S" 

The angle FRS is called an exterior angle of the triangle PQR. 

40. How many degrees are there in the three angles of any 
triangle T 

41. Two angles of a triangle measure 36° and 65°, respectively. 
How many degrees does the third angle contain ? 




A triangle containing a right angle is called a rightr 
angled triangle. 

A triangle containing an obtuse angle is called an obtuse- 
angled triangle. 

A triangle all of whose angles are acute, is called an acute-angled 
triangle. 

Obtuse-angled triangles and acute-angled triangles are also 
called oblique-angled triangles. 

42. Draw a triangle that shall contain an acute angle. Mark 
the acute angle. 

Draw one that shall contain two acute angles. One that shall 
contain three acute angles. 
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43. See if you can draw a triangle containing three right 
angles. 

A triangle containing two right angles. 
A triangle containing one right angle. 

44. Try to draw a triangle that shall contain three obtuse 
angles. 

A triangle that shall contain two obtuse angles. 
A triangle containing one obtuse angle. 

45. Draw a triangle containing two angles of 60** and 70°, 
respectively. How many degrees are there in the third angle ? 

Measure each side, and mark on the side its length. 
Opposite which angle is found the longest side? Opposite 
which, the shortest side ? 

46.' Draw a triangle having two angles of 75** each. Are any 
two of its sides equal ? 

Draw a triangle having two angles of 50® each. Are any of 
its sides equal ? 

47. Draw a triangle having two angles of 60** each. How 
many degrees does the third angle contain ? 
Are any of its sides equal ? 



A triangle having all its sides equal, is called an equi- 
lateral triangle. 

A triangle having two equal sides, is called an isosceles triangle. 

A triangle having all its sides unequal, is called a scalene 
triangle. 

48. Fold evenly on the line AC (Fig. 1), a rectangular sheet of 
paper. Out off, on the line AJ5, one of the 
folded corners. When this piece is opened out 
(Fig. 2), it makes what kind of a triangle? 
Which are the equal sides? How does the 
crease line, AC, divide the base, BJ5? 

If the angle ABC, Fig. 1, is 65°, and the angle 
at (7 is a right angle, what is the angle BACi 
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How many degrees in the angle BAB\ Fig. 2? 
How does a perpendicular let fall upon the base 
of an isosceles triangle from the opposite angle 
divide the angle ? How does it divide the base ? 
How do the angles at the base of an isosceles 
triangle compare with each other as to size? 



1264. The untquxil side of an isosceles triangle is called the base. 

49. Draw an isosceles triangle having the base a vertical line. 
An isosceles triangle having the vertex below the base. 

One having an oblique line for the base. 

50. Draw a right-angled isosceles triangle. How many 
degrees will there be in each of the other angles ? 

Draw an obtuse-angled isosceles triangle. 

51. How many degrees will there be in each angle of an 
equilateral triangle? 

Draw an equilateral triangle having one side vertical. 
Draw an equilateral triangle having its j) q. j^ 

vertex below the base. ^T 

52. DEF is an isosceles triangle, DF 
and EF being the equal sides. If the 
angle 1 measures 50°, hbw many degrees 
are there in each of the other five angles, 
when the line FO bisects the base ? 

53. If the angle DFE in the above 
triangle measures 45®, how many degrees will there be in the 
angles 1, 2, 3, 4, 5, and 6 ? 

54. ABC is a right-angled tri- 
angle, the angle at B measuring 
90°, and the angle at C measuring 
30°. If the line AX is so drawn 
as to make the angle AXB equal 
to 60°, find the number of degrees in 
the angles m, w, and^, respectively ? 
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1265. Quadrilaterals. 

A plane figure of four sides is called a quadrilateral. 

When the opposite sides are parallel, the quadrilateral is 
called a parallelogram. (Fig. 1 to 8.) 

A rectangle is a parallelogram all of whose angles are right 
angles. (Fig. 1 to 4.) 

When the four sides of a rectangle are equal to each other, it 
is called a sqiLare. (Fig. 1 and 2.) 

The term oblong is frequently applied to rectangles whose 
adjacent sides are unequal. (Fig. 3 and 4.) 




Fio. 1. 



Fig. 2. 



Fig. 3. 



Fig. 4. 



A rhombiLs is a parallelogram all of whose sides are equal, but 
whose angles are oblique. (Fig. 5 and 6.) 

When the adjacent sides of a parallelogram are unequal and 
the angles are oblique, it is called a rhomboid. (Fig. 7 and 8.) 



Fia. B. 





Fia. & 



Fig. 7. 



Fig. 8. 



A trapezoid is a quadrilateral having only two of its sides 
parallel. (Fig. 9 and 10.) 

A trapezium is a quadrilateral having no two sides parallel. 
(Fig. 11 and 12.) 



\ 



Fto. 9. 



Fxo. 10 




7x0* 11« 



rxa« iSi 
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K The altitude of a parallelogram is the perpendicular 
distance between its base and the side opposite. 






X JBJ 



The altitude of a triangle is the perpendicular distance between 
the vertex and the base, or between the vertex and the base 
produced. 

AB is the altitude of MANT\ DX'i^ the altitude of DBE\ 
OYoiQHL 

55. Draw a parallelogram. How many angles does it con- 
tain ? Into how few triangles can you divide a parallelogram ? 
How many degrees are there in the sum of the angles of each 
triangle ? How many degrees are there in the sum of the angles 
of a parallelogram ? 

56. Construct a parallelogram, the adjacent sides of which 
shall measure 2 inches and 3 inches, respectively, and the angle 
between them 60®. How long will each of the other two sides 
be ? Measure each of the other angles. How many degrees are 
there in the sum of the four angles? 

57. Construct a trapezoid having a base of 5 inches; altitude 
3 inches, the angles at the base measuring 90® and 60®, respec^ 
tively. Measure, the remaining angles, and find the sum of thb 
four angles. How long is each of the remaining sides? 

58. Fold a piece of paper twice at right angles, and cut oft 
the folded corner, making a rhombus when the part cut oS. is 
opened out. 

Can you cut out a rhombus having two angles of 60® each? 
A rhombus having two angles of 80® each ? 

69. Can you so cut a piece of paper, folded twice at right 
angles, that the part out off will be a square ? 
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60. We have seen that an equilateral triangle is equiangtdar; 
that is, that all its angles are equal. Are the four angles of a 
square equal ? Are the four angles of a rhombus equal ? 

61. A triangle that has three equal angles is equilateral; that 
is, all its sides are equal. Can you draw an equiangular paral- 
lelogram that will be equilateral? Can you draw an equiangular 
parallelogram that will not be equilateral ? 

62. Draw a rectangle, base 2J- inches, altitude 2 inches. 
A rhomboid, base 2^ inches, altitude 2 inches. 

63. Make, out of paper, a rectangle and a rhomboid, each 
having the above dimensions, and endeavor to ascertain, by cut- 
ting, whether or not they are equal to each other in area. 

64. Show, by cutting, that any parallelogram can be divided 
into two equal triangles. 

66. Make three rhomboids of different shapes, the base of 
each to measure 3 inches, and the altitude 2 inches. Are they 
equal to each other in area? 

66. Make three rhomboids of different shapes, the base of 
each to measure 3. inches, and the adjacent side 2 inches. Are 
they equal to each other in area? 

67. How do we calculate the area of a rectangle 3 inches by 
2 inches? Of a rhombus whose base is 3 inches, altitude 2 
inches? Of a rhomboid, base 3 inches, altitude 2 inches? Of a 
right-angled triangle, base 3 inches, altitude 2 inches? Of an 
obtuse-angled triangle, base 3 inches, altitude 2 inches? Of 
an acute-angled triangle, base 3 inches, altitude 2 inches? . Draw 
each of the foregoing. 

68. Draw a rectangle having two adjacent sides measuring 3 
inches and 2 inches, respectively. A rhomboid having two adja- 
cent sides measuring 3 inches and 2 inches, respectively. A 
trapezium having two adjacent sides measuring 3 inches and 2 
inches, respectively. A trapezoid having two adjacent sides 



ELEMENTARY GEOMETRY. 671 

measnring 3 inches and 2 inches, respectively. A rightrangled 
triangle, an obtuse-angled triangle, and an acute-angled triangle, 
each having two adjacent sides measuring 3 inches and 2 inches, 
respectively. 

Calculate the area of each, making such measurements as may 
be necessary. 

69. Draw three trapezoids of different shapes, whose parallel 
sides shall measure 3 inches and 2^ inches, respectively, and 
whose altitude shall be 2 inches. 

Draw a rectangle 2 inches high that shall be equal in area to 
each of the foregoing. How long will be its base ? What will 
be the relation of the length of its base to the lengths of the 
parallel sides of the trapezoids ? 

70. Draw three trapeziums of different shapes, each having 
one diagonal of 3 inches, the perpendiculars let fall on this 
diagonal from the opposite corners measuring 2^ and 2 inches, 
respectively. 

What is the altitude of a rectangle that is equal in area to 
each of the foregoing, when the base of the rectangle measures 3 
inches? 

1267. The Circle. 

71. With the compass points one inch apart, draw a circle. 
Draw a radius. How long is it ? 

The line made by the compass pencil is called the circumference. A line 
drawn from the center to the circumference is called a radius. 

72. Draw a circle, radius IJ inches. From a point on the cir- 
cumference, draw a line through the center to an opposite point 
on the circumference. 

This line is called a diameter. How long is the diameter ? 

73. Draw a circle, radius If inches. Draw a diameter and 
several radii. 

Write diameter^ drcumjerenjoe, radius, each in its proper place. 
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74. Draw a circle. Between two points on the circumference 
draw a line that does not. pass through the center. 

This line is called a chord. 

75. Draw a circle. In it draw two diameters, a radius, and 
three chords. Write on each line its name. 

76. Draw a part of the circumference of a circle greater than 
one-half of it. Draw the chord. 

A part of the circumference is called an arc. 

77. Draw an arc less than a semi-circumference. Draw a 
chord. Write the name on each. 

Can you make a chord that will be longer than the diameter? 

78. Draw two equal circles. In the first draw the chord of 
an arc of 120®. In the second, the chord of an arc of 240®. 
What is the ratio between the two chords you have drawn ? 

79. In a circle draw a chord equal in length to the radius. 
How many degrees are there in the arc whose chord has been 
drawn ? 

80. Draw an arc of 72®. To its extremities draw two radii. 

The part of the surface of a circle enclosed by two radii and the inter- 
cepted arc is called a sector. 

81. Draw a sector of 60® (a sextant). A sector of 90® (a 
quadrant). 

82. Draw an arc of 120 degrees. Draw the chord. 

The part of the surface of a circle bounded by an arc and its 
chord is called a segment. 

83. Draw several circles having the same center, but of 
unequal radii (concentric circles). 

84. Draw two equal circles just touching each other (tangent). 
Draw two unequal circles tangent to each other. 

Within a large circle draw a smaller one tangent to it. ■■ 

85. Draw circles of equal radii cutting each other. Draw 
intersecting circles of unequal radii. 
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1268. Pentagons, Hexagons, Octagons. 

86. Divide the circumference of a circle into four equal arcs. 
Draw the chords, forming an inscribed square. 

87. If you wish to inscribe in a circle a figure of 
five equal sides, into how many equal arcs must 
the circumference be divided ? How many degrees 
will each arc contain? 




f. A plane figure bounded by straight hnes is called a polygon. 

.A five-sided polygon is called a pentagon; one of six sides, a hexagon; of 
seven, a heptagon; of eight, an octagon; of nine, a nonagon; of ten, a 
decagon; ete. 

A regvXar polygon is one that is both equilateral and equiangular. 

88. Inscribe a regular pentagon in a circle. Use the pro- 
tractor. 

89. Inscribe in a circle a regular hexagon. A regular octagon. 
An equilateral triangle. 

90. Inscribe in a circle a regular hexagon. Connect the oppo- 
site corners by lines passing through the center of 
the circle, forming six triangles. 

How many degrees are there in each of the six 
angles about the center of the circle ? In each of 
the twelve angles at the circumference? How 
many degrees are there in the sum of angles 1 and 2 ? 

Is each of the six triangles scalene, equilateral, or isosceles ? 

91. Divide a regular inscribed pentagon into five equal tri- 
angles by lines drawn from the center of the circle. 

What kind of triangles are formed ; isosceles, scalene, or equi- 
lateral ? 

How many degrees are there in each angle at the center ? In 
each angle at the circumference ? How many degrees are there 
in the sum of two adjoining angles at the circumference? 
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92. Circumscribe a square about a circle. An equilateral 
triangle. A regular pentagon. A regular hexagon. A regular 
octagon. 

93. Draw a pentagon. What is the smallest number of tri- 
angles into which a pentagon can be divided? How many 
degrees are there in all of these triangles ? How many degrees 
are there in each angle of a regular pentagon ? 

94. Draw a hexagon. What is the smallest number of tri- 
angles into which it can be divided? How many degrees do 
the six angles of a hexagon contain ? How many degrees are 
there in each angle of a regular hexagon ? 

96. A quadrilateral is divisible into how few triangles ? A 
pentagon into how few ? A hexagon ? A heptagon ? An octa- 
gon ? 

The smallest number of triangles into which a polygon is 
divisible is how many less than the number of its sides ? 

96. How many degrees are there in each angle of a regular 
octagon ? 

97. Using a protractor, construct a regular pentagon on a line 
two inches long. 

98. On a three-inch line construct an equilateral triangle. 
On the same line construct a square, a regular pentagon, a 
regular hexagon, heptagon, octagon, nonagon, etc. 

99. Inscribe a square in a circle. Circumscribe a square 
about the same circle by drawing lines touching the four corners 
of the inscribed square. 

What is the ratio between the areas of the two squares ? 

100. Inscribe an equilateral triangle in a circle. Circumscribe 
an equilateral triangle about the same circle by drawing lines 
touching the vertex of each of the three angles of the inscribed 
triangle. 

What is the ratio between a side of the inscribed triangle and 
a side of the circumscribed triangle ? What is the ratio between 
the areas of the two triangles ? 
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PROBLEMS IN CONSTR UCTION. 

1270. In drawing the following one hundred exercises, only the ruler 
and the compasses are to be used. Use neither the protractor nor the tri- 
angle. 

1. Draw a circle, radius an inch and a half. Outside of it, 
and tangent to it, draw a second circle of an inch radius. 

How far apart are the centers ? 

2. Draw two tangent circles having radii of an inch and a 
half and an inch, respectively, one within the other. 

How long is the line joining the centers? 

3. With centers 3 inches apart draw two equal circles tan- 
gent to each other. How long is the radius of each ? 

4. With centers three inches apart draw two equal circles of 
2 inches radius. Connect the centers. 

Draw a line joining the two points in which the circles inter- 
sect. How does this line divide the line connecting the centers ? 
Draw radii from each center to each point of intersection. 

6. Construct an isosceles triangle, base 3 inches, equal sides 
2 inches. 

Note. — Use circles or arcs where necessary. 

6. Construct an isosceles triangle, base 3^ inches, equal sides 
4 inches. 

Divide it into two equal parts. Do not locate the center of 
the base by measurements. 

7. On a vertical line construct an isosceles triangle. With- 
out measuring the length of the base draw a perpendicular to 
the center of the base. 

8. Bisect a vertical line. An oblique lins. 
Do not measure the length of the line. 

9. Construct an equilateral triangle on a two-inch line. 

10. Construct an equilateral triangle on a vertical line. On 
an oblique line. 
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11. Construct a scalene triangle. 

A triangle having sides measuring 1, 1^, 2 inches, respectively. 
One whose sides measure 2, 2^, and 3 inches, respectively. 

12. Can you construct an isosceles triangle whose base meas- 
ures 4 inches, equal sides 2 inches ? 

Try to construct a scalene triangle with sides measuring 1, 2, 
and 3 inches, respectively. 

13. Draw a circle. In it draw a chord. 

Bisect the chord, using as few lines and as short ones as you 
can. 

Note. — Do not use the ruler to ascertain the length of the chord before 
bisecting it. 

14. Divide a sector into two equal parts. 

16. Draw a circle. Draw a chord. Draw a radius through 
the center of the chord. 

Is the radius perpendicular to the chord ? Why ? 

16. Bisect the arc of a circle and its chord. 

Bisect the arc of a circle without drawing the chord. 

17. Draw a perpendicular to the middle point of a horizontal 
line. To the middle point of a vertical line. To the middle 
point of an oblique line. 

18. Draw in a circle two diameters perpendicular to each 
other. 

19. Divide the circumference of a circle into four equal parts. 
Into eight equal parts. 

Inscribe a square in a circle. 

20. Inscribe a regular octagon in a circle. 

21. Connect the opposite vertices of a regular octagon in- 
scribed in a circle by lines passing through the center of the 
circle. 

Lines connecting the opposite vertices of a polygon are called diagonals. 
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22. Inscribe a square in a circle. Circumscribe a square 
whose sides shall be perpendicular to the diagonals of the inscribed 
square. 

23. Construct an equilateral triangle on a horizontal line 1 
inch long. On the right side as a base, construct a second equi- 
lateral triangle. On the left side of the first triangle, construct 
a third. Construct three more, completing the hexagon. 

24. Can you circumscribe a circle about the above hexagon ? 
What is the radius of the circle ? 

25. Inscribe a regular hexagon in a circle whose radius is 1-J- 
inch. What is the length of each side of the hexagon ? 

26. Inscribe in a circle an equilateral triangle. On each of 
its three sides construct an equilateral triangle. 

27. Construct an arc of 60®. Draw two lines meeting at an 
angle of 60**. 

28. Bisect an arc of 60®. Draw two lines meeting at an 
angle of 30®. 

29. Construct an angle of 60® and an angle of 30®. Draw two 
lines making an angle equal to the sum of the two angles first 
constructed. 

30. Erect a perpendicular at the end of a horizontal line. 
At the end of a vertical line. At the end of an oblique line. 

31. Construct an angle of 45®. An angle of 22J-®. An angle 
of 135®. An angle of 15®. An angle of 75®. 

32. Draw a circle, radius 1 inch. Draw a diameter, and pro-' 
duce it an inch beyond the circumference. At the center of the 
circle erect a perpendicular to the diameter. 

33. An inch from one end of a 3-inch line, erect a perpendic- 
ular, using as few and as short lines as possible. 

34. Erect a perpendicular at the center of an oblique line. 
Erect a perpendicular at one end of an oblique line. Erect a 
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perpendicular at a point in a line between one end and the 
center. 

36. Constmct a right-angled triangle, base 2 inches, altitude 
2 inches. 

A right-angled triangle, base 3 inches, altitude 2^ inches. 

36. On a line 2 inches long, construct a square. Construct a 
rectangle, base 3 inches, altitude 2 inches. 

37. On an oblique line 3 inches long, construct a square. On 
an oblique line 3 inches long, construct a rectangle, altitude 2^ 
inches. 

38. Construct a rhombus whose side is 3 inches, altitude 2J 
inches. 

A rhombus whose side is 3 inches, and which contains an 
angle of 60^ 

39. Construct a rhomboid whose adjacent sides measure 4 
inches and 3 inches, respectively, altitude 2^ inches. 

40. Construct a right-angled isosceles triangle. An isosceles 
triangle containing an angle of 120^. One containing an angle 
of 135^ 

41. Construct an isosceles triangle, base 3 inches, altitude 3 
inches. Can you construct an equilateral triangle whose altitude 
shall be 3 inches? 

42. Construct a scalene triangle, base 3 inches, altitude 8 
inches. An obtuse-angled triangle having a 3-inch base, and the 
altitude 3 inches. 

43. Construct a triangle whose base measures 5 inches, the 
other sides being 3 inches and 4 inches, respectively. Draw its 
altitude geometrically. 

44. Construct a triangle whose base measures 4 inches, the 
angles at the base measuring 120° and 30®, respectively. Draw 
its altitude geometrically. 



ELEMENTARY GEOMETRY. 579 

46. Draw a line. From a point above the line, let fall a per- 
pendicular to the line. 

46. Inscribe a regular hexagon in a circle. Divide it into six 
equilateral triangles by diagonals. 

How many degrees are there in each of the six angles at the 
center of the circle ? How many degrees are there in the arc on 
which each angle at the center stands ? 

47. Inscribe an equilateral triangle in a circle. Mark in each 
angle the number of degrees it contains. Mark on each arc the 
number of degrees it contains. 

An angle at the circumference of a circle is measured by what 
part of the arc on which it stands ? 

48. Do you know how many degrees there are in each angle 
of a regular hexagon ? 

Construct a regular hexagon without drawing a circle and 
without using triangles. 

49. Construct a regular octagon, each side one inch. Do not 
draw a circle. 

50. If an angle at the circumference is measured by one- 
half of the aic on which it stands, how many degrees are con- 
t>ained between two lines forming a right angle whose vertex is 
at the circumference ? 

61. Inscribe several right angles in a circle, their sides inter- 
cepting the same arc. 

62. Inscribe in a circle a right-angled isosceles triangle. 

63. Construct a square whose diagondil measures 4 inches. 

A rhombus whose side is 3 inches and which has one diagonal 
3 inches long. 

64. Inscribe in a circle a scalene triangle. How many de- 
grees are there in the sum of the arcs intercepted by the sides 
forming the three angles? 

How many degrees are there in the sum of the three angles ? 
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56. Draw two equilateral triangles having one side common 
to both triangles. What figure have you drawn ? 

66. Construct two triangles, each having two sides measur- 
ing 2 inches and 2^ inches, respectively, and the angle made by 
these sides (the included angle) measuring 60°. 

Cut out the triangles. Place one upon the other, and ascertain 
if the third side of one triangle is equal to the third side of the 
other. Are the two remaining angles of the first triangle equal 
to the corresponding angles of the second ? 

57. Construct a triangle having a base of 3 inches, and angles 
at the base containing 60** and 45**, respectively. Construct a 
second triangle having angles of 60** and 45°, respectively, and 
the included side 3 inches. 

Cut both out of paper, and test the equality of the correspond- 
ing parts of each. 

58. Construct a triangle whose angles measure 30°, 60°, and 
90°, respectively. Can you construct another triangle having 
angles equal to those in the first triangle, but with sides not 
equal to those of the first triangle? 

59. Construct a triangle having sides of 2, 2J-, and 3 inches, 
respectively. 

Try to construct a second triangle having sides equal to those 
of the foregoing triangle, but having the corresponding angles 
unequal. 

60. Can you construct a triangle containing three angles of 
75° each? 

61. In a circle, inscribe a right-angled triangle whose hypot- 
enuse is 3 inches. 

One whose hypotenuse is 3 inches, base 2 inches. 
Hypotenuse 3 inches, perpendicular 1^ inches. 
• What is the diameter of the circle in each case ? 

62. Draw two equal circles. Mark off an arc in one. Mark 
off an equal arc in the other. 
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63. Draw two lines meeting at any angle. Construct a second 
angle equal to the first. 

64. Draw a horizontal line. From each end, and from two 
points between, draw four oblique lines that shall be parallel to 
each other. 

From one end of a three-inch horizontal line, draw an oblique 
line running upwards; at the other end, draw a line running 
downwards that shall be parallel to the first oblique line. 

65. On a three-inch line as a diagonal, construct a rhomboid 
having two opposite sides each 2^ inches long. Mark off on 
each of these two sides half-inch divisions. Draw lines through 
the diagonal, dividing the rhomboid into 5 equal parts. How 
do these lines divide the diagonal ? 

66. Divide a 3-inch line into 5 equal parts. 

Draw a line exactly f inch in length. One exactly ^ inch. 

67. Draw a right-angled triangle whose base is 4 inches, per- 
pendicular 3 inches. How long is the hypotenuse? 

One whose base is 3 inches, perpendicular 2 inches. How long 
is the hypotenuse? 

One whose hypotenuse is 4 inches, base 3 inches. How long 
is the perpendicular ? 

68. Can you draw a line measuring exactly Vl3 inches? 
One measuring exactly V? inches? One measuring exactly V5 
inches ? 

69. Divide a 2-inch equilateral triangle into two right-angled 
triangles. Mark the number of degrees in each of the six angles. 

In each right-angled triangle, find the ratio between the length 
of a side opposite an angle of 30® and the length of a side oppo- 
site an angle of 90°. 

70. Construct a right-angled triangle, hypotenuse 4 inches, 
angle at base 30°. Measure the length of the perpendicular. 

Construct a right-angled triangle whose perpendicular is 1-^ 
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inches, the angle formed by the perpendicular and the hypot- 
enuse being 60®. How long is the liypotenuse? 

71. Draw in a circle whose adius is two inches, the chord of 
an arc of 60®. Draw the cl ^rd of an arc of 180®. What is the 
ratio between their respective lengths? 

What is the ratio between the chord of an arc of 60® and the 
chord of an arc of 300® ? 

72. In a circle of 2 inches radius, draw a chord. At one 
extremity erect a perpendicular. From the other extremity 
draw a diameter. Where will this diameter meet the perpen- 
dicular? Why? 

73. Make a triangle of splints, fastening them by one tack at 
each angle. Will the triangle retain its shape under pressure ? 

Make a rectangle of splints. Fasten each corner by a single 
tack. Will the rectangle retain its shape under pressure? 

74. . In a circle draw three parallel chords the same distance 
apart. 

Draw three parallel chords not equidistant. 

75. At the circumference of a circle, draw a line perpendicular 
to a radius. This perpendicular is tangent to the circumference. 

A line that touches the circumference in a single point is called a tangent. 
A, line that cuts the circumference is called a secant. 

76. Inscribe a circle in a square. . ' 

77. In a circle draw two chords not parallel. Bisect each by 
a perpendicular. Where will these perpendiculars intersect? 

78. Inscribe a circle in an equilateral triangle. In an isosceles 
triangle. In a scalene triangle. 

79. Circumscribe a circle about an equilateral triangle. About 
an isosceles triangle. About a scalene triangle. 

80. Draw a circle, using a coin or something Qimilar. Can 
you find the center? 
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81. Draw an obtuse-angled triangle. Circumscribe a circle 
about it. 

82. Without using the compasses, draw an arc. Can you find 
the center of the circle of which the arc forms a part ? 

83. Construct a rhombus whose sides are 4 inches, the acute 
angle being 80^. What is its altitude ? 

84. Construct a square on a line 3 inches long, using only 
arcs of 3 inches radius. 

85. Can you construct a triangle with sides 2, 4, and 6 inches? 

86. Draw a circle, radius 3 inches. Draw an equilateral 
triangle around it. 

87. Construct an equilateral triangle, altitude IJ inches. Con- 
struct one having an altitude twice as great. 

88. Construct a triangle whose sides measure 1, 1^, and 2 
inches, respectively. Construct a second having its correspond- 
ing sides twice as large as those of the first triangle. 

Construct a triangle whose angles measure 80*, 60®, and 90**, 
respectively. Try to construct a second triangle having its 
corresponding angles twice as large as those of the first triangle. 

89. Construct a square which shall be equal in area to two 
squares, one having a side of 2 inches, the other having a side of 
8 inches. 

90. Can you construct a square whose area will be 13 square 
inches ? 

91. Construct a square whose area will be equal to the dif- 
ference of area between two squares, one having a side of 3 inches, 
the other having a side of 2 inches. 

92. Construct a square whose side is 3 inches. Construct 
another having double the area. 

93. Construct an equilateral triangle, side 2 inches. How 
many 1-inch equilateral triangles can be made from it? 



584 ARITHMETIC. 

94. How many 1-inch equilateral triangles can be made from 
an equilateral triangle whose sides are 3 inches ? 

From one whose sides are 4 inches ? 5 inches ? 

95. Construct a triangle, sides 2, 3, 4 inches. Divide it into 
four equal triangles. Give the dimensions of each of the latter. 

96. Construct a triangle 1, 1^, 2 inches. Make a triangle 
nine times as large as the first by producing two of the sides 
and drawing a fourth line. What are the dimensions of the 
second triangle ? 

97. Draw a circle of 1 inch radius. Tangent to it, and en- 
closing it, draw one having four times the area of the first. 

98. Can you draw a circle having half the area of a circle 
whose radius is 2 inches ? 

99. Draw an equilateral triangle, side 2 inches. Construct 
another of half the area of the first. 

100. Can you tell the ratio between the area of an inscribed 
and that of a circumscribed hexagon ? 

EQUAL TRIANGLES. EQUIVALENT TRIANGLES. 

1271. Note. — The protractor and the triangle may be used in the 
following exercises. 

1. Draw a rectangle, base 2J- inches, altitude 2 inches. Draw 
a rhomboid, base 2^ inches, altitude 2 inches. Find the area of 
each. 

2. With a base 2J inches, altitude 2 inches, draw 

(a) A right-angled triangle. 
(i) An isosceles triangle. 
, (c) One or more acute-angled scalene triangles. 
(d) One or more obtuse-angled triangles. 

Calculate the area of each. 
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8. Can you show, by cutting from paper, that a right-angled 
triangle having its base and perpendicular 4 inches and 3 inches, 
respectively, has the same surface as an acute-angled triangle 
whose base and altitude are 4 inches and 3 inches, respectively, 
and an obtuse-angled triangle whose base and altitude are 4 
inches and 3 inches, respectively ? 

Two triangles that have the same area are called equivalent triangles ; 
those having their corresponding sides and angles equal, each to each, are 
called equal triangles. 

4. Construct a triangle whose sides measure 1^, 2, and 2^ 
inches, respectively. Construct another triangle having its sides 
of the same lengths. Are the angles of the second equal to the 
angles of the first? Are the triangles equal? 

5. Draw two triangles each of which has two sides measuring 
1-^ and 3 inches, respectively, and the included angle 60 degrees. 
Is the third side of one triangle equal to the third sid'e of the 
other? Are the remaining angles of the first triangle equal to 
the remaining angles of the second ? 

6. With a base 2 inches long, and with angles at the base 
measuring 50° and 60°, respectively, construct a triangle. Con- 
struct a second triangle having a base measuring 2 inches, and 
angles at the base measuring 60° and 50°, respectively. Are the 
two triangles equal ? • 

7. A person wishing to ascertain the length, AB, of a pond, 
places a pole at a convenient point, (7, visible 
from A and B, The distance BO is meas- 
ured, and a pole is set up, on a line with £ 
and Cy at Z>, the distance CD being made 
equal to BO. A pole is also placed at ^, on 
a line with A and (7, the distance OU being 
made equal to AO, 

Can you show that the length, A£, of the pond can be ascer- 
tained by measuring the distance DH ? 
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SIMILAR TRIANGLES. 



1272. Construct a right-angled tri- 
angle ABC. Make AB ^ inches, AC 
5 inches, JS(73 inches. 

At the points n, y, and s, distant from . 

A one, two, and three inches, respec- ni/^ 

tively, erect perpendiculars. Measure ^ y^ \ 
the length of each. '^ 

8. An is one-fourth of AB\ ascertain the ratio between 
mn and CB, 

Compare xy and CB ; see if — = -— — = 2. 

xy Ay 

As is three-fourths of AB ; is rs = ^BC? 

Measure Am-, Ax, and Ar. How does each compare with 
ACl 

Would the relations as found above, exist if rmi were not per- 
pendicular to AB*^. 

How do the angles in the triangle Aran compare with the 
angles in the triangle ABCl 

9. Draw a triangle whose sides measure 4, 5, and 6 inches, 
respectively. Cut out of paper a triangle whose sides measure 
2, 2^, and 3 inches, respectively. Place an angle- of the small 
triangle on the corresponding ^ngle of the large triangle, and 
compare their respective sizes. 

How does the area of the small triangle compare with the area 
of the large triangle ? 

10. Two angles of a triangle measure about 37® and 53®, 
respectively. The sides opposite those angles measure 3 inches 
and 4 inches, respectively. How many degrees does the third 
angle contain ? Calculate the length of the third side. 

Whlit will be the dimensions of a similar triangle whose area 
is one-fourth that of the given triangle ? Give the approximate 
number of degrees in each angle of the small triangle. 
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11. Draw a line DE, 2J- inches long. At any angle draw 
DF. Commencing at Z), mark off on DF quarter-inch portions, 
1, 2, 3, etc., to 9. Join 9 E, 

and with a triangle and a 
ruler draw 8 A, *1 g, 6/, etc., 
parallel to 9 E. Measure Eh. 
Is it equal to hg, gf, /<?, etc. ? ^ 
Why? 

Into how many parts is the line ED divided? What frac- 
tion of an inch does each part contain ? 

In locating the points 1, 2, 3, 4, etc., is it necessary to make the divisions 
\ inch ? Would it be sufficient to use the compasses with the points any 
convenient distance apart? 

12. Divide a line 2|- inches long into 6 equal parts. 

CALCULATING HEIGHTS AND DISTANCES. 

1273. To verify the results obtained by calculation, the pupil should 
make diagrams, drawing the figures to a convenient scale. 

1. If AB in a right-angled 
triangle measures 120 feet, and 
a perpendicular, vw, erected 10 
feet frona A measures 5 feet, 
calculate the length of BC. 

Aw : AB ::wv: BC; 

i.e. 10:120:: 6: BO. 

2. A post 6 feet above ground throws a shadow of 7-J- feet. 
How high is a tree whose shadow measures 60 feet? 
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3. Wishing to ascertain the 
distance between two houses, i2 
and S, on opposite sides of a 
stream, I measure a line SVt 
at right angles to SB, 200 feet. 
At r, 90 feet from S, the per- 
pendicular TW measures 60 
feet. Kequired the distance SJR. 

VT: TW'.'.VS.SR 




VT=^VS~8T. 



4. Beginning at B, 100 feet from the bank of a river, a line, 
BC, is measured 1,200 feet long. At Z>, distant from C 50 
feet, the perpendicular DE is found 
to measure 90 feet. What is the 
distance from ^ to ^, a tree on 
the opposite bank? How wide is 
the river? 

5. A boy, whose eye (JS') is 4 feet 
from the ground, can just see the 

top {A) of a steeple when he stands back 3 feet from a fence 
{CG) 6 feet high. The distance from the foot of the fence to 
the center of the base of the steeple is 177 feet. Find the 
height of the steeple AB. 

CD = '> EH=1 ED: CD:: EH: AH 
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6. Wishing to ascertain the distance AB, I measure a line, 

AD, at right angles to A£, 12 chains; 

DE, at right angles to AD, b chains; 

and find that a hne sighted from E to 

B intersects AD at C, distant from D 

3.25 chains. What is the distance from 

^to^? 

Note. — The triangles DCE and ACS are 
similar. "Why ? 

7. Wishing to find the height of a 
tower ft, I set up a pole, cd, 12 feet long above the ground. 
Another pole ab, 4J feet above ground, is set up at such a distance 
that the tops of the two 
poles and of the tower are 
in a line. The distance 
between the poles {ae or 
db) is 10^ feet. The dis- 
tance from d to the foot 
of the tower is 195 feet. 
The width of the tower 
(kj) is 30 feet. 

The similar triangles aec and ahf give us the proportion ae : ah:: ec : hf. 
. "What is the distance eel ah ^ bi = bd + dk + hi. H = ^ hj. "When fh 
is found, what must be added to get the height of the tower? 

8. To determine the height of a building, MN, a person 
attached a strip of wood,a6 (a tin 
tube or a piece of narrow pipe 
would be better), to a post, OP, 
in such a manner that sighting 
from a, he could just see M, the 
top of the building. He then 
sighted down from b, and marked 
on the ground the point B, on a 
line with ab. 

PQ was found by measurement to be 4 feet, BP 6 feet, PN 
120 feet. Required MK 
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9. Wood-choppers, desiring to 
know the height of a tree before 
cutting it, sometimes make an isos- 
celes right-angled triangle of wood 
or paper, and " step off" the distance 
on level ground from the point 
at which they find they can just 
see the top of the tree looking along 
the hypotenuse of the triangle, the q 
base being parallel to the ground. 

How high is the tree AB, if AC is 36 paces of 3 
feet each, and the angle ACB is 45°? 

10. ^ is a point on the bank of a stream 
due east of A on the other bank. A boy 
walks due south of A until he reaches a point 
at which he finds, from his pocket compass, 
that he is directly south-west of B. If the 
distance AC measures 119 yards, how wide is 
the stream? 




1274. MiscellaneoTiB Exercises. 

1. Calculate the length in inches of an arc of 60°, the radius 
of the circle being two inches. Calculate the length of an arc of 
120°. Of 180°. Of 240°. Of 300°. 

2. Calculate the length in inches of a chord of 60° in the 
above circle. Of a chord of 120°. Of a chord of 180°. Of a 
chord of 240°. Of a chord of 300°. 

3. In the parallelogram shown in the 
accompanying diagram, the angle a meas- 
ures 40°, and the angle b 35°. How many 
degrees does the angle c contain? The 
angle d? The angle 1 ? The angle 2 ? 

4. Inscribe a regular nonagon in a circle of 2 inches radius, 
using the protractor. 
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5. How many degrees does each angle of a regular nonagon 
contain? Draw a regular nonagon, each side measuring two 
inches. (Use the protractor.) 

6. The distance around a polygon is called its perimeter. 
What is the perimeter of a regular hexagon, inscribed in a circle 
whose radius is 1 inch? 

What is the circumference of the circle ? 

7. The distance from the center of a regular polygon to the 
middle point of one side is called the apothem. 

Draw the apothem of a regular hexagon inscribed in a circle 
of 1 inch radius. About how long is it ? 

8. Cut a regular hexagon, side one inch, into six triangles. 
Place three in a line, and fit in the other three so as to make a 
rectangle. (Divide one of the triangles into two equal parts.) 

How long is the base of the rectangle ? What part of the 
perimeter? About how long is the perpendicular of the rect- 
angle ? 

9. In a circle, radius 1 inch, inscribe a regular octagon. 
Divide it into eight triangles, and make out of them a rectangle. 

About what is the half perimeter of the octagon? Its 
apothem ? Its area ? 

Which has the greater perimeter, apothem, area, the hexagon 
or the octagon ? 

10. Find the approximate area of a regular hexagon, side 1 
inch, apothem about ^ inch. 

11. Find the approximate area of a regular octagon, side about 
\ inch, apothem about -J-f- inch. 

12. If we inscribe in a circle a regular polygon of 16 sides, 
will its perimeter be greater or less than that of the octagon ? 
Which polygon will have the greater apothem ? 

13. If we inscribe polygons of 32, 64,* 128, etc., sides, what 
will be the greatest perimeter we can have in a circle of 1 inch 
radius ? What will be the greatest apothem ? 
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14. Draw a rectangle that will be about equal to a polygon of 
a million sides inscribed' in a circle whose radius is 1 inch. 

Mark upon it the dimensions. Calculate the area. 

15. What is the area of a circle whose radius is 2 inches? 

16. Find the area of a circle whose diameter is 10 inches. 

17. Find the area of a circle whose circumference is 6.2832 
inches. 

18. Calculate the area of a sector of a circle whose radius is 
10 inches, the arc of the sector being 60®. 

19. How many square inches are there between the circuni- 
ferences of two concentric circles whose radii measure 3 and 
6 inches, respectively ? 

SURFACES OF SOLIDS 



1275. Prisms, Ojlinders, Pyramids, Oones. 

Note. — The pupils should first examine a number of prisms and pyra- 
mids, right and oblique, regular and irregular, triangular, quadrangular, 
pentagonal, etc. Right and oblique cylinders and cones should also be at 
hand. 

A prism is a body bounded by plane faces, two of which are 
equal and parallel polygons, the remaining faces being paral- 
lelograms. 
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Fia. 1. 
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Fig. 3. 



The two parallel faces of a prism are called its bases. The 
remaining faces taken together constitute its convex surface. 
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In Fig. 1 , ABC and DEF are the bases ; in Fig. 2, the bases are OHIJ 
and KLMN; m Fig. 3, OPQRS aiud TUVWX. 

The sides AB, CE, etc., QH, IN, etc., QR, OT, etc., are called edges. 

1276. Prisms may be either right or oblique. The convex 
surface of a right prism consists of rectangles. 

Fig. 1 is a right prism; Fig. 2 is an oblique prism. 
Note. — When a prism is spoken of, a right prism is meant unless the 
word oblique is used. 

The altitude of a prism is the perpendicular distance between 
the bases. 

AD, BF, or CE is the altitude in Fig. 1. OY is the altitude 
in Fig. 2. 

1277. The number of sides in each base determines the name, 
as triangular (Fig. 1), quadrangular (Fig. 2), pentagonal (Fig 
3), etc. 

A quadrangular prism whose 
bases are parallelograms is called 
a parallelopipedon. Fig. 4 is an 
oblique parallelopipedon. Fig. 5 
is a right parallelopipedon. Any 
two opposite faces of a parallelopip- 
edon may be considered the bases. 





Fig. 4. 



Fig. 5. 



1278. When the bases are regular polygons, the prism is said 
to be regular. 

Fig. 1 is a right regular triangular prism ; Fig. 2 is an oblique irregular 
quadrangular prism. 

1279. A cylinder is a body having two circular parallel 

r\ plane faces, and one curved face. The plane faces 

\_/ are the bases. The curved face 

Fig. 6. constitutes the convex surface. 
Cylinders, like prisms, are either right or 

oblique. The altitude of a cylinder is the 
perpendicular distance between the bases. 




Fig, 7, Fig. 8 
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1280. A pjramid is a body whose 
convex surlace is made up of triangles 
having a common vertex, the base of 
the pyramid being a polygon. 

Pyramids are either nght or oblique: Teg- 
ular ot irregular; IriangulaT, quadrangidaT, pentagonal, etc. 

In a right pyramid, each of the triangles that 
convex surface, is isosceles. When, in 
addition, the pyramid is a regular one, 
these triangles will be equal to each 
other. 

The altitude of any of these equal tri- 
angles constitutes the slant height of a 
right regular pyramid. The altitude of 
a pyramid is measured by a line drawn 
from the apex to the center of the base. 





tadi 



AQ IB the fllaot height of the square pyramid, Fig. 11. AF is 

1281. The cone has a single 
lase; its convex surface 
sloping to the apex, 
ghtcone, Fig. 12, 5^/ is the 
C, and SK is the altitude, 
hitude ol the oblique cona, 




ism, OyUnder, Pyramid, Gone. 

oped convex surlace of a square prism 



ped (entire) surface of a triangular prism, 
ide of base 2 inches. 

ped convex surface of a prism 3 inches 
a triangle having sides of 1, 1^, and 2 
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4. Find the convex surface of each prism, and show that the 
convex surface is found by multiplying the perimeter of the base 
by the altitude. 

5. Show that the convex surface of a cylinder is found by 
multiplying the circumference of the base by the altitude. 

6. Draw the developed convex surface of a square pyramid, 
slant height 3 inches, each side of base 2 inches. 
Cut it out of paper, leaving on one edge a small 
strip for gumming. Fold into a hollow pyramid, 
and measure its altitude. 

7. Show that the convex surface of a regular pyramid is 
found by multiplying the perimeter of the base by one-half the 
slant height. 

8. Make out of paper a hollow square pyramid whose alti- 
tude shall be 3 inches, each side of base 2 inches. 

1283. The developed convex surface of a cone is a 
sector, ABDC. 

How many inches does the arc BDC measure when the ■"' 
diameter of the base of the cone is 2 inches? 

The slant height of the cone is the radius of the circle 
of which the sector is a part. AB, AD, or AC is the slant height. 

9. Cut out of paper a semicircle, radius 3 inches, adding a 
narrow strip for gumming, and fold into a cone. 

What is the slant height of the cone? The diameter of the 
base ? The radius of the base ? The circumference of the base ? 

What is the ratio between the radius of the base and the slant 
height? Between the diameter of the base and the slant height? 

10. Calculate the convex surface of the above cone, and show 
that it is equal to the circumference of the base multiplied by 
one-half the slant height. 

11. Find the diameter of the base of a cone made by folding 
a paper sector of 90 degrees (quadrant), the radius of the sector 
being 3 inches. What is its slant height? 
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When a sector of 60 degrees is used, what will be the diameter 
and the slant height, the radius of the sector being 3 inches? 

(Make no allowance for overlapping.) 

12. If you wish to make a hollow paper cone whose slaftt 
height shall be 5 inches, and the diameter of whose base shall be 
3 inches, how many degrees should the arc o£ the sector contain ? 

13. Draw the development of a right pyramid 4 inches in 
altitude, whose base is a rectangle 3 inches by 2 inches. Is the 
altitude (slant height) of each of the four triangles the same ? 

14. Calculate the slant height of each convex face of a rect- 
angular pyramid whose altitude is 12 inches, and whose base 
measures 10 inches by 18 inches. 

Find the convex surface. 

1284. Surf aoe of Frnstnm of Pyramid and Gone. 

When the upper part of a pyramid or of a cone is cut off by 
a plane parallel to the base, the remaining part 
is called a frustum! 

15. Draw one face of the frustum of a square 
pyramid. Of the frustum of a triangular pyr- 
amid. What figure have you drawn ? 

Calculate its surface when the length of the 
upper side is 4 inches, that of the lower side is 8 inches, and the 
slant height of the frustum is 10 inches. 

16. Draw the developed convex surface of the frustum of a 
regular triangular pyramid, each side of the upper base measur- 
ing 1 inch, of the lower base 2 inches, the slant height being 2 
inches. 

Suggestion. — Locate the apex of the whole pyramid of which the given 
frnstum forms a part. 

17. Find the convex surface of the frustum of a square 
pyramid, one side of the upper base measuring 2 feet, of the 
lower base 3 feet, and having a slant height of 4 feet. 

Find the entire surface. 




height 4 inches? 

(Do not forget the bottom of the pan.) 
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18. Show that the convex surface of the frustum of a pyramid 
is equal to one-half the sum of the perimeters of the upper and 
the lower bases multiplied by the slant height. 

«19. Draw the pattern of a .small shade for a XCZZ^ 
candle. Make the upper opening 1^ inches in / \ 

diameter, the lower one 2J inches in diameter, and Q^^ ^ 

the slant height 2 inches. 

20. How many square inches of tin will be required to make 
a pan, its upper base being 9 inches in diameter, 
the lower base 6 inches in diameter, and the slant y^ ^ 

The frustum of a cone may be considered the frustum 
of a pyramid whose bases contain a very great number of sides. 
The convex surface of the frustum of a cone may, therefore, be 
found by multiplying the half sum of the circumference of the 
two bases by the slant height. 

21. Find the convex surface of a frustum of a cone, the cir- 
cumferences of the bases being 15 inches and 20 inches, respec- 
tively, and the slant height 10 inches. 

22. How many square yards are there in the entire surface of 
a frustum of a cone, the radius of the upper base (r) being 3 
yards, of the lower base (i?) 5 yards, and the slant height 6 
yards? 

Circumference of upper base = 2 Trr ; of lower base = 2 Tri?. 

Convex surface = (2 fl-r + 2 tzE) x ^^g ^ ^(^ + i2) X slant height. 

Surface of upper base = ttt^ ; of lower base = TriB^. 

Entire surface == fl* x what? Multiply only once by 3.1416. 

23. The diameter, AB, of the upper base of the -p 
frustum of a cone measures 6 feet, CD measures Ah\-n 
8 feet, the slant height ^(7 measures 9 feet. Find 
the slant height EA of the part cut from the cone q AtZItAj^ 
in making the frustum. 

The triangles EAB and EQD are similar. 



598 



ARITHMETIC. 




24. Find the convex surface of the whole cone, ECD, and the 
convex surface of the part cut off, EAB. 

1286. The Sphere. 

A sphere is a body all points on 
whose surface are equally distant 
from the center. 

The distance from the center to 
the surface is called the radiics 
of the sphere. The diameter is a 
line running between two points on 
the surface and passing through 
the center. 

CG, CK, CD, CF, CA, and CI are radii ; AD and FG are diameters. 

1287. If a sphere be cut through at any part, the cut surface 
will be a circle. When the cutting plane passes through the 
center of the sphere, the circle is called a great circle; other cir- 
cles are called small circles. 

FXGC is a great circle ; HYIB and JLEZ are small circles. 

25. Find the length of an arc of 60° of a great circle of a 
sphere whose circumference is 25,000 miles. 

26. Calling the arc Aim the preceding figure, 30°, the angle 
BCI will measure 30°. Calculate the radius BI of the small 
circle when the radius CI of the large circle is 4,000 miles. 
{IAH= arc of 60° ; IH=- chord of 60°.) 

27. If 7" is 60° from (?, a point on the equator, find the length 
of the circumference of the small circle HYI, assuming the cir- 
cumference of a great circle to be 25,000 miles. 

28. What is the ratio between the length of a degree on the 
small circle EYI^ and the length of a degree of a great circle ? 

29. Calculate the radius of a small circle formed by passing a 
plane parallel to OCXF through a point on QA 45 degrees 
from (?, 
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Snrfaoe of Sphere. 

We have seen (Art. 1151) that it may be experimentally shown 
that the surface of a sphere is equal to the 
surface of four of its great circles. 

Calling the radius of the sphere H, its 
surface is 4 iri?. 

30. Find the surface of a sphere whose 
diameter is 6 inches. 

31. How many square inches are there 
in the convex surface of a hemisphere whose radius is 3 inches ? 

What is the area of the great circle that forms the base of the 
hemisphere ? 

Find the entire surface of the hemisphere. 

32. Is there any difference between the convex surface of a 
sphere and its entire surface ? Why ? 

VOL UME8. 
1289. Prisms and Oylinders. 

1. How many one-inch cubes will cover the base of a box 4 
inches by 3 inches ? If the box is 2 inches deep, how many one- 
inch cubes will it contain? How many cubic 
inches are there in the volume of a right prism 
whose base is a rectangle measuring 4 inches by 
3 inches, and whose altitude is 6 inches? 

2. If the above hollow prism were divided 
into two equal parts by a thin partition extend- 
ing from a vertical edge to one diagonally oppo- 
site, how many cubic inches of sand would each 
part contain ? 

3. How many cubic inches are there in the 
volume of a prism whose base is a right-angled 
triangle 3 by 4 by 5 inches, and whose altitude 
is 6 inches? 
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4. Find the volume of a triangular prism, the area of the 
base being 6 square inches, and the altitude 6 inches. 
• Find the volume of a triangular prism, each side 
of whose base measures 6 inches, its altitude being 
8 inches. 



fC^ 
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5. What are the solid contents of a pentagonal 
prism formed by fastening together three triangular 
prisms whose bases contain, respectively, 12, 16, and 
18 square inches, the altitude of each being 15 inches ? 

6. If a very great number of triangular prisms of 
the same height are united so as to form a cylinder 
whose base contains 12.5664 square inches, and whose altitude 
measures 5 inches, what are the solid contents ? 



1290. Pyramids and Oones. 

With a center at C, and a convenient radius, describe an arc AB. Mark 
oflf four equal portions v, w, x, and y ; and draw the equal chords. Cutting 
out CAvwxy, with an additional narrow 
strip along Oy for gumming, and creasing 
along the lines Ov, Ow, Cx, and Oy, we can 
fold the paper into a square pyramid. 

Measure its altitude, and make a square 
prism of equal altitude and with an equal 
base. 

Filling the pyramid with sand, and pour- 
ing the sand into the prism, it will be found 
that the latter will contain the contents of the former three times ; that is, 
the volume of a square pyramid is one-third that of a square prism having 
an equal base and an equal altitude. 

The same ratio will be found true in the case of a triangular, or any 
other pyramid, as compared with the corresponding prism, and of the cone 
as compared with a cylinder. 




1291. The volume of a pyramid or of a cone is equal, there- 
fore, to the area of the base multiplied by one-third of the 
altitttdd* 
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1292. Fmstams of Pyramids and Oones. 

7. Find the volume of a square pyramid whose altitude is 
12 inches, one side of the base measuring 6 inches. 

Find the volume of a square pyramid whose 
altitude is 6 inches, one side of the base measuring 
B inches. 

8. Find the volume of the frustum of a square 
pyramid whose altitude is 6 inches, one side of the 
upper base 3 inches, and one side of the lower base 6 inches. 

9. A square pyramid whose altitude measures 18 inches, 
and each side of whose base measures 
15 inches, is divided into two parts by 
a plane, FQHI, parallel to the base, 
the distance, EJ, of the plane from 
the vertex, E, being 6 inches. 

The ratio between the edge, EB, 
of the whole pyramid and the edge, ^< 
EO, of the part cut oiF will be equal 
to that between EJ and EK\ that 
is, 6 : 18 = 1 : 3. The same will be -B' 
the ratio between BC and OH, and the latter will be one-third 
of 15 inches long, or 5 inches. 

Find the volume of the large pyramid and that of the small 
pyramid. 

10. Each side of the upper base of the frus- 
tum of a square pyramid measures 5 inches; 
each side of the lower base measures 15 inches; 
the perpendicular distance between them meas- 
ures 12 inches. Find the solid contents. 

Find the convex surface of the above frustum. Find its 
entire surface. 

NOTI.— What ii th« ilant height? 
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11. Find the total volume of three square pyramidB, the alti- 
tude of each being 12 inches, and the areas of their bases being 25 
sq. in., 225 sq. in., and 75 sq. in., respectively. 






V76 16 5 

13. Find the number of cubic feet in a block of stone whose 
shape is that of a frustum of a square pyramid 4 feet high, each 
side of the upper base measuring 3 feet, and each side of the 
lower base 5 feet. 



The volume of the frnstnxn of a pyramid is equal to the sum of 
the volumes of three pyramids, each having an altitude equal to that of the 
frustum ; the base of one of them being equal in area to that of the lower 
base of the frustum, the base of a second being equal in area to that of the 
upper base of the frustum, and the base of a third being a mean propor- 
tional between the area of the other two. 

Base of first = 3 x 3 sq. ft. ; of second, 5 x 5 sq. ft. ; of third, V9 x 25 
sq. ft. = 15 sq. ft. 

Note. — The mean proportional between two numbers is equal to the' 
square root of their product. 

13. Find the volume of the frustum of a square pyramid, its 
upper base containing 64 square inches, and its lower base 196 
square inches, its altitude being 18 inches. 



Note that the mean proportional between 64 and 196 is 8 x 14, 
or 112. Since each is multiplied by one- third of the altitude, the opera- 
tion is shortened by adding together the three areas, 64, 196, and 112, and 
multiplying their sum by one-third of 18. 

Calling the altitude A, the side of the large square S, of small square «, 
the volume V. we have 

jr^ A(8^ + 8« -h Ss) 
" 8 
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The volume of the frustum of a cone is found in the same way 
as that of the frustum of a pyramid. 

^ altitude (area upper base + area lower base + area mean proportional). 

Calling the radius of the upper base r, and that of the lower base i2, the 
area of the upper base will be irr*, of the lower base vE^, of mean propor- 
tional wrB. 

V = i Aiitr" + tB^ -^ irrB). 

Since t (or 3,1416) is a common factor, we can save time by first adding 
r", 22*, and rB, and then multiplying by ». 

y^ Awjr^ + B^ + rB) 
3 

14. The diameters of the bases of the frustum of a cone meas- 
ure 8 and 15 inches, respectively ; the altitude is 18 inches. 
Find the volume. 

16. How many cubic inches of water will a pan hold, whose 
lower base is 12 inches in diameter, whose upper base is 16 inches 
in diameter, and whose depth is 6 inches ? How many gallons ? 



The pupils should make a frustum of a square pyra- 
mid of convenient size, and the three corresponding pyramids, as 
given in the rule. Fill the latter 
with sand, and pour the contents 
of all three into the frustum. 

To make the frustum, draw 
two concentric circles. Lay off 
equal arcs, AB, BD, BE, EF. 
Draw the chords and radii from the 
extremities of each chord. Draw 
the chords ah, hd, de, and ef. Cut 
out, after constructing a square for 
either the upper or the lower base, 
and taking care to provide flaps 
for pasting. 
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To get a mean proportional between ab and AB for one side of 
the base of the third pyramid, lay off a line /J" equal in length to 
ab + AB, On this line construct a semicircle. 
Make IK equal to ABy and at iT erect a perpendic- /^ [\ 

ular KM, . KM is a mean proportional between lA 5l«ii 

ab and AB. 



KJ 



1297. Oblique Prisms. 

We have seen that a rectangle, ABOD, and a parallelogram, 
EFQJSy are equal in area when the 
bases, AB and EF^ and the altitudes, 
AD and -ETX, are equal, each to each. 

This can be shown by cutting both 
out of paper, and by shifting the tri- 
angle HEX to the right side of the parallelogram. 





In a somewhat similar way, we can show that an 
oblique prism is equal t^ a 
right prism that has an equal 
base and an equal altitude. 

Make from a potato or a tur- 
nip an oblique prism having 



rectangular bases, and change it to a right prism of the same 
height by cutting and shifting a portion. 



The volume of any prism (or cylinder) is found by 
multiplying the area of the base by the altitude. 

1300. In the same way it can be shown that the volume of 
any pyramid or cone is equal to the product of the area of the 
base by one-third the altitude. 

1301. The Sphere. 

A sphere may be considered as made up of a great number 6i 
pyramids whose bases together make the surface of the sphere. 
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and whose vertices all meet at the center of the sphere, making 
their altitudes each equal to the radius of the sphere. 

The volume of a sphere is equal, therefore, to its surface X ^ 
radius. 

Surface = 4 great circles = 4 itjK* ; 

Volume = 4^i? X ^ =^^. 

3 3 

16. Find the volume of a sphere whose radius is 9 inches. 

17. What is the volume of a sphere whose diameter is 9 
inches ? 

Find the volume of a cone whose altitude is 9 inches, diameter 
of base 9 inches. 

How does the volume of the cone compare with the volume of 
the sphere? 

How does the volume of the sphere compare with the volume 
of a cylinder 9 inches in diameter and 9 inches high ? 

1302. Take a clay sphere of a convenient size. Make a paper 
cylinder that will exactly contain it, the height of the cylinder 
being equal to the diameter of the sphere. Make a hollow cone 
of the same diameter and altitude. 

Place the sphere in the cylinder, carefully fill the cone with 
water, and pour it into the cylinder, which should then be filled 
to the top, showing that the volume of the cylinder is equal to 
that of the sphere and the cone together. 
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1303. Measnres of Extension. 

LoKQ Measuse. 

12 inches (in.) . . . 1 foot (ft.) 

3 feet 1 yard (yd.) 

5^ yards 1 rod (rd.) 

320 rods 1 mile (mi.) 

A furlong (fur.) = \ mile. 

SUBVETOSS' MeASUBE. 

7.92 inches 1 link (li.) 

100 links 1 chain (ch.) 

80 chains 1 mile 

1 chain » 4 rods » 66 feet. 

SauABE Measubs. 

144 sq. in 1 square foot 

9 sq. ft 1 square yard 

30:^ sq. yd 1 square rod 

160 sq. rd 1 acre 

640 acres .... 1 square mile 
10 square chains » 1 acre. 

Cubic Measube. 

1728 cu. in. . . . 1 cubic foot 
27 cu. ft 1 cubic yard 

1 cord - 128 cu. ft. 
1 bushel - 2150.4 en. in. 
1 gallon — 231 cu. in. 
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Measures of Oapadty. 
Dby Measube. 

2 pints (pt.) ... 1 quart (qt.) 

8 quarts 1 peck (pk.) 

4 pecks 1 bushel (bu.) 

Liquid Measube. 

2 pints (pt.) ... 1 quart (qt.) 
4 quarts .... 1 gallon (gal.) 

A gill is \ pint. 

The capacity of tanks, vats, etc., 
is frequently expressed in barrels of 
Zl\ gallons. 

1 qt. dry measure » 67^ cu. in. 

1 qt. liquid measure = 57f cu. in. 

Measures of Weight. 
Tboy Weight. 

24 grains (gr.) 1 pennyweight 

(pwt.) 
20 pennyweights, 1 ounce (oz.) 
12 ounces ... 1 pound (lb.) 

Troy weight is used in weighing 
gold, silver, precious stones, etc. 

Apothecabibs' Weight. 
20 grains (gr) . 1 scruple (3) 

3 scruples 1 dram (3) 

8 drams 1 ounce ( S ) 

12 ounces .... 1 pound (K)) 
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Apothecaries' weight is nsed in 
prescriptions. Drugs are bought and 
sold by avoirdupois weight. The 
grain, the ounce, and the pound 
apothecaries' weight are the same 
as the corresponding denominations 
of troy weight. 

Avoirdupois Weight. 

16 ounces (oz.) . 1 pound (lb.) 
2000 pounds .... 1 ton (T.) 

1 lb. avoirdupois = 7000 grains. 
1 lb. troy = 5760 

1 oz. avoirdupois = 437^ 
1 oz. troy = 480 

In weighing ores and coal at the 
mines and in calculating duties at 
the U. S. custom bouses, the follow- 
ing table is used : 

28 pounds 1 quarter (qr.) 

4 quarters, 1 hundredweight (cwt.) 

20 hundredweight .... 1 ton (T.) 

1 cwt. - 112 lb. IT.- 2240 lb. 

Measures of Value. 
U. S. Money. 

10 mills 1 cent 

100 cents 1 dollar 

1 dime « 10c. 
1 eagle » |10. 

Eholish Money. 

12 pence (d.) . . 1 shilling (s) 
20 shillings ... 1 pound (£) 

. 1 farthing = J penny. 
£1 » $4.8666. 



The Canadian dollar is equal 
in value to that of the United 
States, and is also divided into 
100 cents. 

The French franc (fr.) = 
19.3/^, is divided into 100 cen- 
times (c). 

The German mark (reichs- 
mark) (M., m.) = 23.8/^, is di- 
vided into 100 pfennigs (pf.). 

Oircular Measure. 

60 seconds (") . . 1 minute (') 
60 minutes .... 1 degree (°) 
360 degrees . 1 circumference 

Time Measure. 

60 seconds (sec.) 1 minute (min.) 

60 minutes 1 hour (hr.) 

24 hours 1 day (da.) 

7 days 1 week (wk.) 

365 days 1 common year (yr.) 

366 days 1 leap year 

Years divisible by 4 and not 
by 100 are leap years. 

1892, 1896 are leap years. 

Years divisible by 100 but 
not by 400 are common years. 

1700, 1800^ 1900 are common 
years ; 1600 and 2000 are leap years. 
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1304. Time between Dates. 

1. In the common method, by compound subtraction, each 
month is considered one of 30 days, regardless of its length. 

Example : Find the time between May 13, 1895 and March 
2, 1899. 

1899 3 2 Taking 30 days to the month, the 

1895 5 13 difference in time is found to be 3 

3 9 19 years, 9 months, 19 days. 

2. A more exact method is to take first the number of entire 

years, then the number of entire months, and lastly the number 

of days. 

May 13, 1895 to May 13, 1898 = 3 years. 
May 13, 1898 to Feb. 13, 1899 = 9 months. 
Feb. 13, 1899 to Mar. 2, 1899 = 17 days. 
Ans. 3 years, 9 months, 17 days. 

8. Another method is to find the difference in years and days. 

May 13, 1895 to May 13, 1898 = 3 years. 
May 13, 1898 to Mar. 2, 1899 = 293 days. 
Ans. 3 years, 293 days. 

1305. Days of Grace. 

Grace is not allowed on notes, time drafts, etc., in California, 
Colorado, Connecticut, District of Columbia, Florida, Idaho, Illi- 
nois, Maine, Maryland, Massachusetts, Montana, New Hamp- 
shire, New Jersey, New York, North Dakota, Ohio, Oregon, 
Pennsylvania, Utah, Vermont, and Wisconsin. 

Answers in which days of grace are not included, are inclosed in a 
parenthesis. 

When a note falls due on a Sunday or a legal holiday, it is gen- 
erally payable on the next business day following. In this case, 
banks include the extra days in calculating discount. Some states, 
however, require payment on the next preceding business day. 

In a majority of the states, days of grace are not allowed on 
sight drafts. 





The pupil can make a protractor by pasting one of the above on a stiff 
piece of paper and carefully cutting it out. 



